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CONTRIBUTIONS ON THE PERMO-CARBONIFEROUS 
AVICULOPECTINID/E OF NEW SOUTH WALES,* 


By 

Harold 0. Fletcher, 

Assistant in Palaeontology, The Australian Museum: 
with an Introduction by 

W. S. l)rx. 

Palaeontologist to the Geological Survey of New South 
Wales, and Lecturer in Palaeontology, 

University of Sydney. 

(Plates i-xvi and Figures 1-G.) 

Introw ction. 

In 1927 the Australian Museum acquired the collections of 
Mr. Varney Parke*. This assemblage of fossils, upwards of live 
thousand specimens, is the result of thirty years' careful and 
assiduous field work, more particularly in the Illawarra district 
of New South Wales. 

This area has been the subject of considerable geological work 
which has been recorded by Strzelecki, Dana, W. B. Clarke, T. W. E. 
David, L. F. Harper, 0. F. Laseron, Miss Ida Brown, and others. 
The specimens described in this paper are from the stage named by 
David “Nowra grits'* in the Upper Marine Series of the Torino 
Carboniferous, and may be regarded as supplementing the 
collection in the Milling and Geological Museum, Sydney, that 
described by John Morris in Strzelecki's "Physical Description of 
New South Wales and Van Dieman's Land, 1 ' Dana's collection now 
preserved at Washington, and Clarke's described by Do Koninek 
and destroyed by fire in 1882. 

The collection is particularly rich in lYleevpoda, and the 
Aviculopeetinidae have been selected as the subject of the tirst paper 


•Where not otherwise designated the various specimens are tiom the Varney 
Parkes collection. 
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on account of the wealth of specimens and their generally excellent 
preservation, taking into consideration the usually unfavourable 
matrix. 

Mr. Fletcher’s descriptions may be regarded as supplementary 
and emendatory of those by Etheridge and Dun, the greater series 
having enabled him to enlarge the range of variation of certain 
species and with these points I am in agreement. 

Interesting features in the Pecten fauna of the Australian 
Permo-Carboniferous are the large size of species of Aviculopectens 
and Deltopectens and the particular development of the last named 
genus. Its distribution beyond Australia has been recorded by 
Y. T. Chao, 1 who describes two species of Deltopecten , giganteu* 
and multi8triatu8. In speaking of his giganteus, a form of large 
size and very similar to Australian forms, Chao remarks: “excepting 
the greater convexity of the umbonal region, the surface of this 
valve (left) is marked essentially by the same kind of sculpture as 
those of the right valves, a fact very unusual in the genus Del to 
pecten, in which the left valve is generally characterised by more 
robust surface sculptures.” 

Deltopecten is separated from Aviculopecten by an internal 
character which is observable only under certain conditions of 
preservation, hence in many cases the exact generic terminology of 
many of our Aviculopectinidse is uncertain. Girty remarks 2 : “there 
occur a number of forms whose internal structures are unknown 
and whose generic position with Aviculopecten, as against Pecten , 
Deltopecten , and possibly other genera, is as yet to be demon 
strated.” The same author’s remarks 3 on Deltopecten , with which 
he makes his Limipecten a synonym, are of great interest. From 
the Caney Shale he describes Deltopecten (?) caneyanus. From 
the Moorefield Shale of Arkansas he describes D. batesvillen8i8 
Weller, and 7). sp., 4 and from the Wewooka Formation of Oklahoma, 
Deltopecten texanu8 Girty, D. vannlecti Beede. It is more than 
probable that further examination will prove the presence of 
Deltopecten in European Carboniferous Permian faunas. The late 
H. S. Bion records 5 a Deltopecten cf. illatearrenHi* from the 
Kashmir; there is, judging from the description and figures, no 
evidence as to the generic affinity beyond the surface ornamentation. 


J Chao—Fauna of the Taiyuan Formation of North China—Peleeypoda. 
Pal. Sinica, (B), ix, 3. 1927, pi. iii, figs. 1-3, pi. iv, flga. 1-3, pi. ii, fig. 22, pi. ill. 
figs. 4-6, pi. iv, fig. 4. 


* Girty.—The Guadalupian Fauna. U.S. Geol. Surv., Prof. Pap. 58, 1908, 
p. 432. 


•Girty.—The Fauna of the Caney Shale of Oklahoma. U.S. Geol. Survey, 
Bull. 307, 1909, pp. 30-31. 


4 Girty.—U.S. Geol. Surv, Bull. No. 439, 1911, p. 89, pi. xi, figs. 1-4. 

•Bion.—Fauna of the Agglomeratic Shale Series of Kashmir. Pal. Indica 
(n.s.), xii, 1928, p. 36, pi*. 11, fig. 9, and pi. iii, fig. 1. 
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The registration numbers of specimens of Aviculopectinidae 
figured in Memoirs of the Geological Survey of New South Wales, 
Palaeontology, no. 5, vol. ii, part 1, 1906, are as follow:— 

(A). Specimens in the Mining and Geological Museum, Sydney. 

Registered 



Plate. 

Figure. 

Number. 

Aviculopccten englehardti Eth., Jr., and Dun 

IX 

6 

F.2572 


IX 

7 

F.2603 


IX 

8 

F.2599 


IX 

9 

F.2573 


IX 

10 

F.2571 


IX 

11 

F.2557 


XIV 

6 

F.6645 


XIV 

7 

F.6645 


XIV 

8 

F.6645 

Aviculopccten nvitchelli Eth., Jr., and Dun .. 

I 

3 

F.6632 

II 

1 

F.2615 


I 

1-2 

F.6643 


X 

5 

F.6635 


XII 

5 

F.2578 


XIII 

3 

F.6641 


XVI 

3 

— 

Aviculopccten ponderosus Eth., Jr., and Dun 

V 


F.6633 

XII 

4 

F.2575 

Aviculopccten profundus De Koninck . . 

XI 

5 

F.2606 

XI 

4 

F. 6626 

Aviculopccten ptychotis (McCoy). 

XV 

5 

F.1749 

XV 

6-7 

F.1760 

A riculopecten ttprenU Johnston . 

II 

7 

F. 6649 

II 

— 

F.25S8 


II 

6 

F.2514 


XII 

1 

F.6637 


XIII 

1 

F.6648 


XIII 

9 

— 


XVI 

5-6 

— 

Aviculopccten squamulifevus \ Morris) .. 

I 

4 

F.2579 


II 

4 

F.2596 


II 

5 

F.2614 

Ariculopccten tcssclatus (Phillips) 

XV 

5 

F.1763 


XV 

9 

F.6646 

Aviculopccten sp. Eth., Jr., and Dun .. 

XV 

10 

F.4605 

XV 

11 

F.4553 


XV 

12 

F.4634 

Aviculopectcn tcnuieollis (Dana). 

XIII 

10 

F.2589 

XIII 

11 

F.2595 

Deltopecten farleyensis Eth., Jr., and Dun .. 

XIII 

4 

F.2587 

VI 

2 

F.2584 


XIII 

5 

F.6639 


XIII 

6 

F.6638 


XVI 

4 

— 
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Registered 



Plate. 

Figure. 

Number. 

Deltopecten fittoni (Morris) . 

X 

6 

— 


VIII 

1 

F.2617 


VIII 

2 

F.2620 


VIII 

3 

F.2619 


XVI 

1 

F.6315 

Deltopecten illaivarrensis (Morris) 

II 

2 

F.6628 

II 

3 

F.6631 

Deltopecten leniusculus (Dana) . 

VII 

2 

F.6636 


IV 

— 

F.6644 


III 

1 

F.2574 


VI 

1 

F.2575 


VII 

1 

F.2576 


X 

1-2 

F.2582 


XI 

*) 

F.3127 

Deltopecten limaformis (Morris). 

X 

4 

F.6629 


X 

3 

F.10861 

Deltopecten obliquatus Eth., Jr., and Dun .. 

XIII 

7 

F.2616 

Deltopecten subquinqnelineatus (McCoy) 

XIII 

2 

F.6628 


XIII 

S 

F.6634 


XII 

1-2 

F.6640 


IX 

2 

F.6642 


IX 

5 

F.2578a 


III 

2 

F.2622 


LX 

1 

F.2624 

Deltopecten wingenenais Eth., Jr., and Dun 

XIV 

2 

F.5142 


XIV 

3-4 

F.5143 

Deltopecten sp. Eth., Jr., and Dun. 

IX 

12 

F.6308 

Entolium aviculatnm (Swallow) . 

XV 

4 

F.6630 


XV 

1 

F. 1777 


XV 

2 

F.1778 


XV 

3 

F. 1779 

(B). Specimens in the Australian Museum. 

Registered 


Plate. 

Figurf. 

Number. 

Aviculopecten squamuliferus (Morris) 

VIII 

4 

F.116 

Deltopecten subquinqvclineatus (McCoy) 

IX 

3-4 

F. 14233 

Deltopecten limwformis (Morris) 

XI 

1-2 

F.17498 


DESCRIPTIONS OF SPECIES. 

Avictlopbcten squamuliferus (Morris). 

Pecten squamuliferus Morris, Strzelecki’s Phys. Descript. N. S. 
Wales, 1846, p. 278, pt. xiv, f. 1. 
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? Ariculopecten multiradiatus Etheridge, Quart. Journ. (ieol. Soc., 

2872, xxviii, p. 327, pi. 13, f. 1. 

Aviculopectcn squamuli ferns ( Morris), Etheridge, Jr., and Dun, 

Mem. Geol. Survey of N.S.W., Paleontology, No. 5, Vol. ii, 

part 1, 1906, p. 8 and figs. 

Observations .—The specimens of this species, figured by 
Etheridge and Dun in their monograph are before me, but there is 
nothing which can be compared to them in the large Varney Parkes 
collection. 

The original description by Morris lias already been discussed 
by Etheridge and Dun as being “quite insufficient for the recog¬ 
nition of this species, and. were it not for the figure, it would be 
necessary to relegate the name to the rejectamenta." These authors 
possessed four examples of convex valves, and they added many 
details to the description. Apparently the only known specimens 
of this species are these four convex valves, and the specimen 
figured by Morris. 

The specimens that Etheridge and Dun examined were, accord 
ing to those authors, four of the convex \alves and in the explana¬ 
tion of the plates were called right valves. This is contrary to the 
usual rule of the Avieulopectens, in that the left valve is usually 
the more convex of the two. The valves must be regarded as right 
valves and are slightly convex, so apparently we may assume from 
this that the unknown left valve is far more convex than the slightly 
convex right valves, from which apparently descriptions have so far 
been compiled. 

An examination of Morris’ figure and Etheridge and Dun's 
figured specimens prove them to be identical, except the specimen 
figured on plate 1, figure 4, which in my opinion should be referred 
to my species A. largis. 

A great number of specimens closely allied to 1. squaw ui if crus 
is contained in the collection, and these fall into distinct types 
according both to ornamentation and size, but none of them can 
be placed with the above species. A glance at the localities from 
which the specimens of A. squamuliferus were collected, proves the 
species to be characteristic of the Lower Marine Series of the Permo- 
Carboniferous. Its absence in the Varney Parkes collection is 
therefore not surprising, as the majority of the specimens were 
collected from the Upper Marine Series of the South Coast of New 
South Wales. 

Further details are added to Etheridge and Dun's description 
in order to pre\ent confusion with several closely allied new species. 

Description .—Right or flat valve as wide as long; inequilateral 
and considerably depressed, only slightly swollen in the umbonal 
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region. Dorsal margin not as wide as body of valve. Posterior 
and anterior slopes short and straight, diverging rapidly towards 
the lateral margins of valve. Ventral margin extensive and 
rounded. Posterior auricle slightly smaller than the anterior 
auricle, both, especially the anterior, separated from the body of 
the valve by distinct sinuses, which in the impression appear as 
ridges. The anterior byssal sinus is of comparatively large size. 
Anterior auricle large and triangular, the outer margin rounded, 
while the posterior auricle is strongly convex, with an obliquely 
truncate outer margin. 

The surface is marked by primary radiating plications or 
cost®, fifty in number, closely arranged and sharp. Occasionally 
there may be interpolated secondary cost®, which originate at the 
umbonal region and, like the primary, spread out radially towards 
the margin. The secondary cost® are, however, rare, and when 
present remain inferior in size to the primary cost®. Concentric 
growth lines are indistinct in early stages of shell but become more 
distinct towards the ventral margin of the shell. 

The entire sculpture of the valve is crossed by a fine concentric 
lamination or frill imbrication, which increases in density towards 
the ventral margin. It is confined more to the intercostal spaces, 
the tops of the radiating cost® being more or less free from 
lamination. 

The ornamentation on the ears is somewhat similar to the 
valve ornamentation; the anterior ear possesses six to eight 
radiating cost®, which occasionally bifurcate. Lamination is also 
present, and the growth lines become particularly heavy at the 
extremity. Posterior valve ornamentation consists also of 
radiating primary‘cost®, but these are more or less obscured by 
the numerous well developed concentric growth lines. 

The left or convex valve is unknown. 

The dimensions of a right valve figured by Etheridge and 
Dun on plate viii fig. 4 are approximately as follows:— 

Height, 86 mm.; width, 88 mm.; dorsal margin, 80 mm. 

Localities and Horizon .—New South Wales: Farley («T. Water- 
house) ; Ravensfield (J. Waterhouse); Pokolbin (C. A. Sflssmilch). 
Tasmania: Huon Road. Permo-Carboniferous, Lower Marine 
Series. 

Collection. —Mining and Geological Museum and Australian 
Museum, Sydney. 

Aviculopecten bxtensus, sp. nov. 

(Plate i.) 

Description .—The shell is of medium size, equilateral (with¬ 
out ears), and both valves very slightly convex. Valve more or 
less fan-shaped, being much higher than wide. Dorsal margin as 
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wide as body of valve. Umbonal region slightly swollen, and the 
beak is pointed but by no means conspicuous; anterior and posterior 
margins of valve narrow dorsally but diverge below the ears to 
form a rather extensive semi-circular ventral margin. The anterior 
auricle triangular, moderately large, the outer margin rounded, and 
separated from the valve by a byssal sinus. The posterior auricle 
is the smaller of the two, with a straight outer edge, and is 
separated from the rest of the valve by a very slight depression. 

The surface of the valves is marked by a series of radiating 
primary cost®, thirty-five to forty in number, sub-angular, 
irregularly spaced and varying in size and strength. Occasionally 
secondary cost® may be interpolated and may be either distinct 
or result from a bifurcation of a primary costa. Concentric lines 
marking the growth stages of the shell are distinct and become 
moderately heavy on the ventral margin. The intercostal spaces 
or depressions are broad and concave. The anterior ear possesses 
six radiating cost® which bifurcate, the whole being crossed by a 
very fine but distinct lamination. The posterior ear is ornamented 
with fine cost® and these are also crossed by the concentric lamina¬ 
tion. Hinge plate straight, and linear. 

The dimensions are approximately as follows:— 

Fig. 2. Fig. 3. Fig. 1. 


Height. 73 mm. 75 mm. 73 mm. 

Width.60 mm. 58 mm. 65 mm. 


Dorsal margin .. 53 mm. 52 mm. 51 mm. 

Ob8ervatio?i8 .—The species is represented by a number of right 
vahes and a left valve, all in an excellent state of preservation, and 
in several instances practically perfect. 

It is a very distinct species and is apparently restricted to the 
Upper Marine Series. A. squamuliferus Morris bears a general 
resemblance to this species, but the chief points of difference may be 
summed up as follows: 

(a) A. extensus is much higher than wide, whereas A . 
squamuliferus is as wide as, or wider than its height. 

( b ) The posterior ear or auricle in A . extensus is far smaller 
than the anterior ear. In A . squamuliferus the 
ears are equal, or the posterior ear may be the larger 
of the two. 

(c) The valve sculpture on both species consists of primary 
cost® with occasional interpolated secondaries. In A. 
extensus however they are stouter and not nearly as 
numerous as on A. squamuliferus . 

(d) The frill imbrication or concentric lamination so charac¬ 
teristic of .4. squamuliferus, although present in A. 
extensus, is so indistinct that it may be discerned only 
after a close examination. 
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Locality and horizon .—Coast line between St. George's Basin 
and Ulladulla, New South Wales. Permo-Carboniferous, Upper 
Marine Series. 

Collection .—The Australian Museum, Sydney. 

Type specimen, F.19143; para types, F. 19191 and F. 19144. 

Ayiculopectkn*multicostatus, sp. now 
(Plate ii.) 

Description .—The shell is of moderately large size, more or 
less subcircular in outline. The right valve is considerably flattened 
and is inequilateral. Dorsal margin equals about two-thirds the 
width of the body of the valve. The beak is slightly posterior in 
position on the hinge line and is pointed and insignificant. Fmbonal 
ridges short, terminating practically at the base of the auricles 
after which the outline of the shell is semicircular. Anterior ear 
much greater in size than the posterior ear, which is exceedingly 
small. Anterior auricle slightly convex, triangular, with a rounded 
outer margin, and sharply marked off from the remainder of the 
shell by a distinct byssal sinus. Posterior ear is also triangular, 
with a straight outer margin. 

The sculpture of the valve consists of radiating costa*, con¬ 
centric growth lines, and a frill imbrication or lamination. The 
main costa* are about thirty to thirty-five in number, 4-6 mm. wide, 
flattened and separated by comparatively narrow intercostal spaces. 
In the umbonal region these cost at* are devoid of interpolated 
secondary costa*, but are augmented towards the ventral margin by 
being traversed along the lateral margins by two fine ribs, dividing 
each primary costa* into three. Concentric growth lines are 
numerous, becoming stronger towards the later stages of growth. 
A fine frill imbrication traverses the whole of the surface ornamenta¬ 
tion, giving the shell a characteristic perforated appearance. The 
sculpture of the anterior ear consists of six to seven primary costa*, 
crossed by numerous growth lamella*, which are always more pro¬ 
nounced upon the ears. The posterior ear is practically devoid of 
cost», and consists almost solely of fine and sharp growth lamella*. 

The left valve is represented by several specimens, all of which 
are strongly convex. The surface sculpture of the valve is essen 
tially the same as that of the right valve. 

The dimensions of several of the figured specimens, including 
the holotype, are approximately as follows: 

Fig. 1. Fig. 3. 

(Holotype.) (Paraty pe.) 


Height .336 mm. 390 mm. 

Width .120 mm. 160 mm. 


Dorsal margin .. 72 mm. 320 mm. 
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Observations .—This species is represented by a number of 
exceedingly well preserved specimens from the Upper Marine 
Series of the South Coast of New South Wales. In the type 
locality this form was particularly abundant, and a large block 
in the collection is practically composed of nothing else but valve 
fragments. As it has not to my knowledge been collected from 
any other locality, this species no doubt had a very restricted 
distribution. 

In shape and general appearance it resembles A . squamuliferus , 
but may be quite readily distinguished from the latter by its larger 
size, distinct ornamentation, and the small size of the posterior 
auricle. It agrees with A. squamvliferus in possessing a frill 
imbrication, which gi\es tin* valve an appearance of being 
perforated. 

Localities and horizon .—New South Wales: St. George's Basin: 
coast line between Kt. George’s Basin and Ulladulla: Kangaroo 
Point, Rt. George’s Basin. Poriuo Carboniferous, Upper Marine 
Series. 

Collection .—The Australian Museum. Sydney. 

Holotype, F. 19097: para types, F. 19513 and F. 19377 (Figures 
1*3 respectively). 


AvierLopECTi.x sprevti Johnston. 

Plate iii and Figure 1.) 

Aviculopcctcn sprvntii Johnston, Proc. Boy. Roc. Tas.. ISSfl (1SS7), 

p. 0. 

Aviculopcctcn sprvntii Johnston, Syst. Acct. Geol. Tas., 1S8^, p. 
115, pi. xiv, fig. 11. 

Aviculopcctcn sprenti , Etheridge, Jr., and Dun. Mem. of the Geol. 
'Survey of N.R.W., Paleontology, No. 5, Yol. ii, 1900. p. 15 and 
plates. 

Observations. —There are many specimens of this dainty 
Pala*opecten in the Varney Parkes collection. These are usually 
preserved in the form of left valve impressions and moulds, but in 
several instances the complete shell, consisting of both \alves, has 
been preserved. 

This is the first time that the right or flat valve has been 
recorded, for no mention of it was made in Johnston’s original 
description, while in Etheridge and Dun’s description it is stated 
that the right valve is unknown. I have therefore taken the oppor¬ 
tunity of figuring the right valve and adding further details and 
measurements to the descriptions already published. 
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Description .—The shell is of small size, suborbicular, 
equilateral (without ears) and inequivalve. Dorsal margin or hinge 
line as long as the width of the shell, which is as high as or higher 
than wide. The left valve is convex, with short anterior and 
posterior slopes rapidly converging to the beak, which is sharp 
and pointed and overhangs the right valve. Umbonal margins 
slightly concave, diverging laterally at half the height of the shell. 
Ventral margin broadly rounded, giving the shell a fan or scallop¬ 
shaped appearance. Posterior auricle comparatively large, tri¬ 
angular, outer margin obtusely rounded and becoming pointed at 
the antero-dorsal angle; smaller than anterior auricle, which is 
also triangular with a rounded outer margin. Anterior ear is 
more sharply marked off from the remainder of the shell by a 
distinct byssal sinus. 

The sculpture of the left valve consists of primary, secondary, 
and tertiary costae. The first are ten to fourteen in number, and 
are strong and acutely rounded. In the intercostal spaces a 
secondary rib occupies a median position, and on either side a 
small tertiary rib is interpolated. The secondary and tertiary 
costae are slender and become pronounced only towards the base 
of the shell. In the umbonal region only primary and secondary 
costae are present. 

The auricles possess sculpture somewhat similar to that of 
the valve surface except ior the absence of tertiary costae. The 
anterior ear is ornamented with four primary and concentric lines 
of growth. The posterior ear possesses three to four primary costae 
with a secondary costa in each intercostal space. 



Figure 1. 


The right valve is considerably flattened, being slightly convex 
only in the umbonal region. Ears are absent in all my specimens. 
The ornamentation of the valve consists of some forty to fifty fine 
radiating costae, all regularly arranged and of the same size. The 
surface of the left valve is, according to Etheridge and Dun, 
“traversed concentrically in the first instance by latilaminae, in the 
second by close frills, which, on passing over the primary and 
secondary costae, and on the auricles, rise into acute echinations 
(almost spines) at regular intervals; there is also a prominent series 
of denticles along the dorsal margin.” This peculiarity is shown 
to advantage on many of the specimens before me. 
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Dimensions of several complete and well preserved specimens 
are approximately as follows: 


Fig. 6. Fig. 5. Fig. 4. 

Height.40 mm. 32 mm. 29 mm. 

Width.38 mm. 32 mm. 27 mm. 


Dorsal margin .. 32 mm. 22 mm. — 

Localities and horizon .—New South Wales: Wyro, near Ulla- 
dulla; coast line between St. George’s Basin and Ulladulla; Tulla- 
walla Point, St. George’s Basin; Ulladulla; Gerringong. 

Collection .—The Australian Museum, Sydney. 

Registered numbers of figured specimens.—PI. iii, fig. 1, 
F. 19540; pi. iii, fig. 2, F. 19536; pi. iii, fig. 3, F. 19491; pi. iii, fig. 4, 
F.19491; pi. iii, fig. 5, F.19412; pi. iii, fig. 6, F.19585. 

Aviculopectex gracilis, sp. nov. 

(Plate i\, and Figure 2.) 

Aviculopecten media Laseron (pt.), Journ. and Proe. Roy. Soc. of 

N.S.W., xliv, 1910, pp. 203-4, pi. xv, figs. 2-3. 

Description .—The shell is small with a subcircular outline and 
much higher than wide. The largest specimen attains a height of 
37 mm. 

The left valve is strongly convex, with a sharp pointed beak 
median in position and overhanging the hinge line. Anterior and 
posterior slopes rapidly converge to the umbo. Ventral margin 
broad and extensive. Anterior auricle larger than the posterior, 
triangular, with a rounded outer margin, and separated from the 
body of the valve by a distinct byssal sinus. The posterior auricle 
is also marked off by a sinus. The anterior lateral portion of the 
umbonal region is quite flattened, while the postero-lateral margin 
is rounded. 



Figure 2. 
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The surface is marked by radiating primary costje and 
concentric lines of growth. The primary costa 1 originate at 
the apex of the umbo, where they are sharp and slender, but become 
more prominent and strong towards the ventral margin. They are 
twenty-five to thirty in number, and in the later stages of the shell 
are rounded on top and separated by fairly wide and smooth inter¬ 
costal spaces. The lines of growth are more pronounced in some 
specimens than in others, and consist of lamella 1 which are very 
distinct on the tops of the costa 1 , where they almost form spines or 
echinations. The ear sculpture is essentially the same as the valve 
sculpture, the anterior ear possessing eight to ten primary costie, 
which occasionally bifurcate, while the posterior ear possesses only 
five to six. Growth lamella 1 are very pronounced on both auricles, 
particularly on the outer margin. Hinge line straight and almost 
equal to the greatest width of the shell. 

The right valve is not so strongly convex as the left valve and 
is smaller, the beak not quite extending to the hinge lint 1 . Vmbonal 
region has both margins rounded, with a distinct byssal sinus 
separating the anterior ear from the body of the valve. The ears 
are similar to those of the left valve. The surface ornamentation 
is identical with that of the corresponding valve. 


The dimensions of several of the figured specimens, including 
the holotype, are approximately as follows: 


PI. iv, fig. 1. 
Holotype. 


Height.38 mm. 

Width. U mm. 

Dorsal margin.30 mm. 


PI. iv, tig. 4. 
Para type. 

25 mm. 

21 mm. 

18 min. 


Observations. —This small and delicate looking Palapopecten is 
an outstanding type, and one which could not very well be confused 
with other species of Aricnlopectcn . One could perhaps refer to it 
as a minute form of squamnliferns as the surface sculpture is 
very similar. The strong convexity of both valves and its small size, 
however, prohibits it being placed with this species. 

I have included among the specimens of *1. gracilis, one of 
Laseron's type specimens of his Aviculopectcn media. This author 
founded his species on two specimens collected from the Wandra- 
wandian Series at Burrier on the South Coast of New South Wales. 
One was an imperfect right valve with a well preserved auricle, 
while the second specimen was a nearly perfect cast of the united 
valves. This latter specimen I have placed with A. gracilis, as its 
characters correspond with those of my species, and not with the 
characters of Deltopecten media , as further specimens which I have 
at hand prove. It is interesting to note that in this species the 
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surface of the right valve is marked in a manner similar to the 
sculpturing of the left, a fact which is unusual in both the Aviculo- 
pectens and the Deltopectens. 

Localities and horizon. —New South Wales: Conjola: Wyro, 
near Illadulla; coast line between St. George’s Basin and Ulla- 
dulla; Ulladulla; Burrier near Ulladulla (Laseron). Permo- 
Carboniferous, T T pper Marine Series. 

Collection .—The Australian Museum, Sydney. 

Registered numbers of liolotvpe and figured specimens.— 
F.19166 (holotype); F.19629 (pi. i*\. fig. 2); F.19419 (pi. iv, figs. 
3 and 5); F. 19420 (pi. iv, fig. 4). 

Aviculopecten parkesi, sp. nor. 

(Plate \, figs. 1-3.) 

Description. —The shell is orbicular, inequilateral, and both 
valves are equally and strongly convex. The hinge line is straight 
and is equal to the greatest width of the shell. The beak is pointed 
and prominent and slightly overhangs the hinge line. Anterior 
and posterior slopes converge to the umbo; the former is longer 
than the latter, which stops short on the lateral margin of the 
valve much higher than the anterior, which persists almost down 
to the ventral margin. This structure, together with the fact that 
the beak is posterior in position, causes the species to exhibit an 
obliquity. The antero lateral portion of the umbonal area consists 
of a flattened area of considerable width. The ears are uneven, the 
anterior ear being the larger of* the two, and separated from the 
body of the \alve by a \erv distinct and deep byssal sinus. They 
are triangular in shape, and the outer margins in both are rounded. 
The anterior ear possesses a depression, which is almost median in 
position and separates the auricle into two portions. 

The sculpture of this species is almost indistinguishable. It 
consists of very fine costa*, which radiate out from the umbo, and 
heavy concentric growth lines. The costa* are >ery numerous and 
do not increase in size, being the same at tin* ventral margin as in 
the umbonal region. The growth lines arc* numerous and at e\en 
distances from one another become exceptionally heavy. The 
auricles do not possess any distinethe sculpture*, only slight traces 
of growth lamella* beiug present. 

The dimensions of the holotype and para types are approxim¬ 
ately as follows: 

PI. v, fig. 2. PI. ^, fig. 1. PI. v, fig. 3. 

(Holotype.) (Para type.) (Para type.) 

Height.48 mm. 48 mm. 46 mm/ 

Width.47 miu. 46 mm. 42 mm. 

Dorsal margin .. 36 mm. 30 mm. 26 mm. 
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Observations .—This species is represented by a number of 
exceptionally well preserved specimens of both the right and the 
left valves. It is quite distinct from any other Palteopecten known 
to me, both by virtue of the extreme convexity of both valves and 
lack of distinct ornamentation. The species which it most closely 
resembles is A . englehardti, which, however, does not possess the 
strong convexity of the valves and the exaggerated length of the 
anterior slope. This species is named in honour of Mr. Yarney 
Parkes, whose zealous and untiring collecting in the field made this 
work possible. 

Localities and horizon .—New South Wales: Wyro, near Ulla- 
dulla; North Head, Ulladulla; coast line between St. George’s 
Basin and TJlladulla; Gerringong. Permo Carboniferous, Upper 
Marine Series. 

Collection .—The Australian Museum, Sydney. 

Registered numbers of holofvpe and paratypes.—F. 19472 (pi. 
v, fig. 1) (holotype), F.19567 (pi. v, fig. 2), F.19494 (pi. v, fig. 3). 


Aviculopecten englehardti, Eth. and Dun. 

(Plate vi, figures 2 and 3.) 

Aviculopecten elongatus De Koninck (non McCoy), Recli. Foss. Pal. 
Nouv-Galles du Sud, 3, 1877, p. 155, pi. 22, f. 5; (transh David 
and Dun in Geol. Surv. of N.S.W., Mem. Pal., 6, 1898, p. 231, 
pi. xxii, fig. 5). 


Aviculopecten englehardti Eth. Jun. and Dun, Mon. of the Carb. and 
Permo-Carb. Invert, of N.S.W., Mem. Geol. Survey of N.S.W., 
Palaeontology, No. 5, ii, 1, 1906, p. 17 and figures. 

Observations .—I have a number of excellently preserved 
specimens of this species from the Upper Marine Series collected 
from various localities. According to the localities given by 
Etheridge and Dun this species is characteristic both of the Upper 
Marine and Lower Marine Series. I have figured several of the 
better specimens for reference and give a list of the localities from 
which they were collected. 


The dimensions of several fairly complete specimens are approx¬ 
imately as follows: 


Fig. 2. Fig. 4. 

» Height.39 mm. 53 mm. 

Width.35 mm. 52 mm. 

Dorsal margin.22 mm. 35 mm. 






’PERMO-CARBONIFEROUS AVICULOPECTINID.*:—FLETCHER. 


15 


Localities and horizon. —New South Wales: Tullawalla Point, 
St. George’s Basin; Kangaroo Point, St. George’s Basin; Wyro, near 
Ulladulla. Permo-Carboniferous, Upper Marine Series. 

Collection. —The Australian Museum, Sydney. 

Aviculopecten mitchelli Eth. and Dun. 

Aviculopecten mitchelli Etheridge, »Tr., and Dun, Mem. Geol. 

Survey of N.S.W., Palaeontology, No. 5, ii, 1, 1906, p. 31 and 

figures. 

Observations. —This comparatively rare species of Ariculo- 
pecten is not represented in the Varney Parkes collection, for up 
to the present it has been found only in the Lower Marine Series. 
One of Etheridge and Dim’s type specimens figured in their Mono¬ 
graph on plate i, figure 3. is before me, and I have taken this oppor¬ 
tunity of publishing the dimensions, which has not yet been done. 

Height . 107 mm. 

Width . 85 mm. 

Anterior auricle to beak 35 mm. (posterior auricle missing). 
Convexity of right valve 35 mm. 

Locality and horizon. —New South Wales: Allandale, Maitland 
district. Permo-Carboniferous, Lower Marine Series. 

Collection. —The Mining and Geological Museum, Sydney. 

DuLTOPECTEN MEDIA (LuSCron). 

(Plate vii.) 

Aviculopecten media Laseron (pt. ) Journ. Roy. Soc. of N.K.W.. xli\, 

1910, pp. 2034, pi. xv. fig. 1. 

Observations. —Then* is a large number of beautifully preserved 
specimens of this species in the collection, including both right and 
left valves. 

This species was originally described and figured by Laseron 
from two specimens collected from the Wandrawandian Series of 
Burrier, New South Wales. They were an imperfect right valve 
with a well preserved auricle, and a nearly perfect cast of the 
united valves. The latter as already mentioned in this paper has 
been placed in Aviculopecten gracilis. The former specimen, an 
imperfect right valve, I have been able to determine as belonging 
to the genus Deltopecten , for in many of the specimens before me a 
small but distinct ohondrophore is present. 

From the series of specimens I possess many additional par¬ 
ticulars have been gained to add to the original description, as well 
as further measurements, figures, and localities. 
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Description .—The shell is of medium size, slightly wider than 
high and with both valves convex, but not strongly so. 

The left valve convex and flattened towards the ventral margin. 
Without the ears the valve would be equilateral. Hinge line 
straight, linear, grooved with resilium furrows and possessing a 
chondrophore of comparatively small size. Dorsal margin not as 
wide as the greatest width of the shell. Fmbonal region flattened, 
with anterior and posterior slopes converging to form the beak, 
which is pointed, distinct, and slightly overhangs the hinge margin. 
The ventral margin of the shell is rounded and extensive, giving a 
fan-shaped appearance. The auricles are characteristically uneven 
in size and shape. The anterior auricle is extraordinarily large 
for the size of the valve, and is rectangular to triangular in shape, 
with a rounded outer margin. The posterior auricle is very small, 
triangular in shape and also possesses a rounded outer margin. The 
anterior auricle is separated from the body of the valve by an 
exceptionally deep byssal sinus, the posterior by only a slight 
depression. 

The sculpture of the valve consists of radiating primary costa*. 
These are tine and slender in the umbonal region but in the later 
stages of the shell, towards the ventral margin, become heavy, broad, 
and rounded on top. They are twenty-four to twenty-six in number, 
are never bifurcated or interpolated with subsidiary costae, and are 
separated from one another by broad and smooth valleys or inter 
costal spaces. The ornamentation on the ears is indistinct. The 
anterior ear possesses some six to eight primary costa?, while the 
posterior ear shows no ornamentation. Growth lines or lamella* are 
characteristically absent both on the valves and on the ears. 

The right valve is not quite so convex as the left, but in all 
other respects is very similar. 

The dimensions of several of the figured specimens are approx - 


iinately as follows: 





Fig. 1. 

Fig. i. 

Fig. 5. 

Height . 

78 mm. 

94 mm. 

82 mm. 

Width . 

80 mm. 

94 mm. 

62 mm. 

Dorsal margin *. 

65 mm. 

59 mm. 

61 mm. 

Anterior auricle (from chondrophore) 

46 mm. 

45 mm. 

89 mm. 

Posterior auricle (from chondrophore) 

19 mm. 

14 mm. 

22 mm. 


Relations and differences .—Laseron pointed out in his paper 
that this species undoubtedly approached very closely to Aviculo- 
pecten profundus De Kon. but summarized the differences as 
follows: 

(1) The number of costae in A. media is only about 25, in¬ 
stead of 40 as in A. jwofunduH. 
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(2) In A. profundus the radii are crossed by numerous 
growth lines, producing a cancellated surface. The 
surfaces of the radii in A. media are quite smooth. 

(3) The hinge line of A. media is slightly shorter than the 
greatest width of the shell, that of A. profundus is 
broader. 

There is certainly a distinct likeness between these two species, 
but the above differences together with the fact that this species 
possesses a chondrophore, places it without doubt in the genus 
Deltopecten , thus making the separation complete. The extreme 
convexity of A. profundus also causes it to differ from Laseron’s 
species. 

It is noteworthy that the general outline of this sj>ecies, to 
gether with the type of sculpture on the valves, shows only a very 
slight modification from several valve fragments of Deltopecten 
illairarrensis Morris, sp. (?) which are in the Australian Museum 
Collection. 

This latter species lias, however, up to the present been regarded 
as characteristic of the Lower Marine Series and has been collected 
at Allandale, in the Maitland district, New South Wales, and at the 
Mount Britton Gold Field, Queensland, in the Middle or Marine 
Series of the Bowen River Coal Field. 

The main points of difference between these two species may 
be summarized as follows: 

(1) In J). media the umbonal region is flattened and the val\e 
itself is more flattened than in D. illairarrensis. 

(2) The \al\e of D. media is as wide as or wider than high, 
instead of higher than wide as is usually the case in 

0 D. illairarrensis. 

Further specimens from other localities may prove these species 
to be identical, as the above differences could possibly be caused 
by pressure and slight distortion. 

Localities and horizon. —New’ South Wales: Coast line between 
St. George's Basin and Ulladulla; Wyro, near Flladulla; Warden 
Head, TTlladulla; Wandrawandian ; Mount Vincent (old collection); 
Barrier (Laseron). 

Collection .—The Australian Museum, Sydney. 

Registered numbers of figured specimens.—PI. vii, fig. 1 
(F.19090); pi. vii, fig. 2 (F. 19618) ; pi. vii, fig. 3 (F.20169, 
Laseron’s type); pi. vii, fig. 4 (F. 19147); pi. vii, fig. 5 (F. 19504). 
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Deltopecten fittoni (Jforris). 

(Plate viii.) 

Pecten fittoni Morris, Strzelecki’s Phy. Desc. N.S.W. etc., 1845, p. 

277, pi. 14, f. 2. 

Deltopecten fittoni , Etheridge, Jr., and Dun, Mem. Geol. Survey of 

N.S.W., Palaeontology, No. 5, ii, 1, 1906, p. 30 and figures. 

Observations .—This species is represented by some twenty 
exceptionally well preserved specimens from various localities in 
the Illawarra district; unfortunately they are all right valves. They 
in no way differ from previous descriptions, the costae ranging from 
fifteen to twenty five in number, all widely separated from one 
another by broad intercostal spaces. These valleys or intercostal 
spaces, together with the costae are traversed by numerous fine radii 
or costae, giving the valve a very characteristic appearance and at 
once separating it from all other Australian Palaeopectens. Two 
specimens are figured, one an internal cast which shows a slight 
obliquity, and an impression which shows the sculpture to 
advantage. 


The dimensions of the figured specimens are approximately as 
follows. The dimensions of the largest specimen in the collection are 
also given. 

Largest 

Fig. 1. Fig. 2. Specimen. 

Height .. .. 78 mm. 83 mm. 150 mm. 

Width .. .. 76 mm. 85 mm. 95 mm. 


Dorsal margin .. 50 mm. 60 mm. 


120 mm. 


Localities and horizon .—New South Wales: Conjola; Warden 
Head, Ulladulla; coast line between St. George’s Basin and Ulla 
dulla; Ulladulla. Permo Carboniferous, Upper Marine Series. 

Collection .—The Australian Museum, Sydney. 

Registered numbers of figured specimens.—PI. viii, fig. 1 
(F. 19438); pl. viii, fig. 2 (F. 19146). 


Deltopecten pepresstjs, sp. nor. 

(Plate ix, and plate x, figures 1 and 2.) 

Description .—The shell is of large size, concavo-comex, and, 
wi,th the auricles excluded, is equilateral. Shell thin, the general 
outline subcircular, and as wide as high, or in some cases slightly 
higher than wide. The largest specimen is 195 mm. high. 

(The left valve is gently convex, becoming slightly flattened 
towirds the ventral margin. The dorsal margin is not nearly as 
wide Us the greatest width of the valve. The anterior and posterior 
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slopes are short, very much depressed, and converge to form a blunt 
and flattened umbo. The beak slightly overhangs the hinge margin 
and is median in position. The anterior and posterior auricles are 
similar in size and shape. They are both triangular, with straight 
outer margins. The former is separated from the body of the valve 
by a slight depression, but the junction of the latter with the 
valve is indistinguishable. The hinge area is exceedingly broad, 
particularly beneath the umbones, where it is excavated into a 
large and rounded rectangular chondrophore pit, which narrows 
towards the anterior and posterior extremities. 

The ornamentation of the valve consists of primary, secondary, 
and tertiary costae with concentric growth lines. The primary 
costae are about twenty in number, originating in the umbonal 
region and spreading out in fan-like manner to the ventral margin. 
In the younger specimens these costae are more or less slender with 
sharp tops, but in the larger specimens they have become heavier 
and more swollen and rounded on top. They are separated from 
one another by broad and smooth valleys or intercostal spaces. 
Along the centre of each intercostal space a secondary costa is 
found, and between these and each primary at least one and some¬ 
times two tertiary costa* occur. These are very fine and in some 
specimens are indistinguishable. Concentric growth lines are 
present but are not conspicuous. Ornamentation on the ears is 
absent, except for growth lines. 

The right valve is concave, more or less flattened in the umbonal 
region and strongly concave at the ventral margin. The ears are 
similar to those of the left valve, but the sculpture differs in that 
only primary costae are found. These are exceptionally heavy, 
about twenty in number, and separated by broad valleys or inter¬ 
costal spaces. 

The dimensions of several of the figured specimens as well as 
the holotype are approximately as follows: 

Pl.ix, fig. 1. PI. x, fig. 1. 


Height . 195 mm. ISO mm. 

Width . 167 mm. 173 mm. 


Dorsal margin .. .. 111mm. 115 mm. 

Chondrophore pit (pi. ix, fig. 2).—"Width 30 mm., height 15 mm 

Obner rations .—This species is represented by several fairly 
well preserved specimens, some of which are complete shells, con¬ 
sisting of both right and left valves. Among the Deltopectens there 
is nothing to my knowledge which in any way compares with this 
almost gigantic form of Palaeopecten. The specimens can almost 
be divided into two series by their sculpture; in one series, which I 
consider are immature shells, the sculpture is composed of fine 
costae, whereas in the adult forms the costae become thickened and 
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strong. The series of specimens which I have examined shows 
almost a graded variation from the adult to the immature, so that 
separation under these circumstances is impossible. In the Taiyuan 
Series of North China a new species of Deltopecten has been 
described quite recently by Yatseng T. Chao, Geologist to the 
Geological Survey of China. 7 This species, Deltopecten gigantcus , 
has many points in common with my species, but a glance at the 
figures proves that they could not be placed together. The main 
points of difference are in the costa* and they may be summarized 
as follows: 

(1) In D. gigantcus the primary and secondary costa? are 
numerous, and closely packed together. In D. depressus 
the primary costa* are much larger and more rounded 
and are separated by intercostal spaces of considerable 
width. The secondary costa* are also much more slender 
than in D. gigantcus. 

(2) In D. giganteus the anterior ear is distinct and is 
separated from the body of the \al\e by a distinct and 
deep byssal sinus, whereas in D. depressus the ears are 
not distinctly marked off, the \alve practically merging 
into the ears. 

Locality and horizon. —Kioloa, near riladulla. New South 
Wales. Permo-Carboniferous, Upper Marine Series. 

Collection .—The Australian Museum, Sydney. 

Registered numbers of liolotype and figured specimens.—Plate 
ix, fig. 1 (F. 19098) ; plate ix, fig. 2 (F. 19522): plate x, lig. 1 
(F. 19192) ; plate x, lig. 2 (F. 19485). 

Deltopecten ef. (jkjanteus ('him. 

(Plate xi.) 

Deltopecten giganteus Chao, Geol. Suney, China, (R), ix, 2, pp. 

26-37, pi. iii, figs. 1-3; pi. iv, figs. 1-3. 

Observations .—In the Varney Parkes collection there is a 
portion of a specimen which corresponds perfectly with the 
description of this species and also agrees with the figures. It 
consists of the dorsal portion of a complete specimen, and shows 
therefore the dorsal halves of both valves as well as the hinge area 
and the chondrophore. The description of the specimen which I 
have examined is as follows: 

The shell if it were complete would be of large size aud as wide 
as high. The shell Itself is thin and fragile. 


7 Chao.— Loo. oit.. p. 36-37, pi 111, figs. 1-3, pi. iv, flgg. 1-3 




PEKMO-CAKBONIFKItOCS AVICrLOPECTIXID.*:— FLETCHER. 


21 


The left valve is strongly convex, particularly in the umbonal 
region. The dorsal margin is not nearly as wide as the greatest 
width of the valve. The anterior and posterior slopes are depressed 
and converge to form the umbo, which is itself depressed and 
pointed. It slightly overhangs the hinge margin. The hinge area 
is broad, and under the umbones is excavated into a chondrophore 
pit which is fairly large. The hinge area is linear, marked by 
numerous tine horizontal striations. The ears on the left valve 
are absent. 

The sculpture consists of primary and secondary costa*. The 
former are about twenty-five to thirty in number and are heavy and 
wide. They >ary in size, some being almost twice as thick and 
prominent as others. In the umbonal region they are uniform in 
thickness and the secondary costa* are absent. These are much 
smaller than the primary, and appear to originate a considerable 
distance from the umbo. They occur interpolated between the 
primary costie. Intercostal spaces are small and acute, giving the 
costap an appearance of being closely packed together. Concentric 
growth lines are present and numerous, and, as [jointed out by Chao, 
“are regular and continuous in the early stages of the shell, becoming 
later on more distant and at the same time confined mainly to the 
tops of the radiating plications where they rise as scale-like 
projections/’ 

The right val\e is more or less flattened except in the umbonal 
region, where the shell is considerably swollen. The beak is insig 
nificant and terminates in a median position on the margin. The 
anterior ear is triangular in shape with a rounded outer margin. 
Tt is separated from the body of the valve by a distinct byssal sinus. 
The posterior ear unfortunately is missing. 

The sculpture on this valve, however, is slightly different from 
that of the left valve. It consists of primary and secondary costap, 
but the former are more numerous, some thirty to thirty-five being 
present. The secondary on the other hand only occasionally occur 
interpolated between the primary costap. Intercostal spaces are 
wider and more concave than on the left valve. The ornamentation 
on the ears is similar to that of the >alve. 

Locality and horizon. —Kioloa, near Clladulla, Xew South 
Wales. Permo-Carboniferous, Upper Marine Series. 

The dimensions of this specimen are given; from these the 
large size of the shell may be imagined. 

PI. xi, fig. 2. 


Height of fragment. 102 mm. 

Width of fragment. 160 mm. 

Dorsal margin. SO mm. ? 


Collection .—The Australian Museum, Sydney. 
Registered numl>er of figured specimen is F. 19451. 
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Deltopecten leniusculus Dana . 

(Plate xii, and figures 34.) 

Pecten leniusculus Dana, Am. Journ. Sci., 1847, (2), iv, p. 160. 
Peoten' leniusculus Dana, Wilkes U.S. Explor. Exped., 1849, x 
(Geol.), p. 704, atlas, pi. ix, fig. 6 a and b. 

Deltopecten leniusculus (Dana), Etheridge, Jr., and Dun, Mon. of 
the Carb. and Permo-Carb. Invert, of N.S.W., Mem. Geol. 
Survey of N.S.W., Palaeontology, No. 5, ii, 1, 1906, p. 28 and 
figures. 

Deltopecten rienitsi Mitchell, Proe. Roy. Soc. N.S.W., lii, 2, 1927, 
p. 104, pi. ii, figs. 1 and 2. 

Observations .—Dana’s original description of this species was 
comparatively brief, but further details have been added by 
Etheridge and Dun. This species is represented by at least some 
sixty or seventy specimens, including very well preserved specimens 
of both valves. In the synonomy of this species I have placed 
Mitchell’s Deltopecten rienitsi. This specimen from which the 
species was founded is, I consider, a distorted form of D . leniusculus. 
It appears to have been very abundant in our Upper Marine Series. 
Several of the better preserved specimens ha\e been figured, and the 
dimensions and localities are also ghen. 



Figure 3 



Figure 4. 
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The dimensions of several of the figured specimens are 
approximately as follows: 

PI. xii, fig. 1. PI. xii, fig. 2. PI. xii, fig. 3. 


Height.85 mm. 68 mm. 122 mm. 

Width.87 mm. 68 mm. 122 mm. 


Dorsal margin .. 63 mm. 59 mm, 80 mm. 

Localities and horizon .—New South Wales: Warden Head, 
Ulladulla; coast line between St. George’s Basin and Ulladulla; 
North Head, Ulladulla; Bundanoon Gully; Wyro, near Ulladulla; 
Wollongong and Conjola. Permo-Carboniferous, Upper Marine 
Series. 

Collection .—The Australian Museum, Sydney. 

Registered numbers of figured specimens.—PI. xii, fig. 1 
(F. 19407); pi. xii, fig. 2 (F. 19415); pi. xii, fig. 3 (F. 19634); pi. xii, 
fig. 4 (F.19548) : pi. xii, fig. 5 (ptn. of F.19605). 

1 )eltopecten comptus {Dana). 

(Plate xiii, figures 1-4.) 

Pecten comptus Dana {non McCoy), Am. Journ. Sci. (2), i\, 

1847, p. 160. 

Deltopcctct* subquinquelineatus Etheridge, dr., and Dun, Mem. 

Geol. Hur\ey of N.S.W. Palaeontology, no. 5, ii, 1, 1906, p. 26. 

Observations. —Dana's species, Pecten comptus, was placed by 
Etheridge and Dun in the synonymy of D. subquinquelineatws, as 
it was thought by these authors to be identical with that species. 
There has, however, since come to hand in the collection I am now 
dealing with several excellently preserved specimens which differ 
from the typical D. subquinquelineatus but which I am able to 
associate wdth Dana’s type. This is a definite coarsely ribbed form, 
and so unlike D . subquinquelineatus that I have no hesitation in re¬ 
establishing Dana’s species. As the volume in which his original 
description appears is by no means common, I reproduce it here. 

“Pecten comptus (Dana).—Orbicular, 20-22 larger costae, 
obtusely triangular, with the sulci broadly concave, and occupied 
with a medial costa, and 1 to 3 smaller; costae naked, without mark¬ 
ings or transverse striae. Ears large, longitudinally marked with 
fine diverging costae. Length and height, 2J inches; distance, at 
the lower margin, between the middle of two larger costae, to nearly 
\ inch. Plate 9, fig. 5, natural size. 

“Harper’s Hill. 

“The specimen is a single convex valve. The shell is white and 
well preserved, and is less than a third of a line thick.” 

The specimen mentioned by Dana as being figured on plate 9, 
fig. 5, is his type specimen. The cast of this has been refigured 
in this paper on plate xiii, fig. 3. 
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Additional details gained from the series of specimens in the 
collection are as follows. 

This species is represented by specimens of what I take to be 
both valves, some being convex while others are considerably 

flattened. The ears are absent on the flattened or right valves. 

• 

Left valve is strongly convex, as wide as high and with a sub- 
circular outline. The dorsal margin is not as wide as the valve 
below. Anterior and posterior slopes rapidly converge to form the 
beak, which is pointed and prominent and overhangs the hinge line. 
Umbonal margins are curved and reach the lateral margins about 
midway down the shell. Ventral margin rounded, giving the shell 
a somewhat fan-shaped appearance The auricles are uneven, the 
anterior ear being smaller than the posterior ear. The former is 
rectangular in shape with a rounded outer margin. The posterior 
ear is broadly triangular and also possesses a rounded outer margin. 
A byssal sinus separates the anterior ear from the body of the 
valve, while the posterior ear is marked off only by a shallow 
depression. 

The sculpture is essentially the same on all the specimens, and 
consists of primary, secondary and tertiary costa*. Concentric 
growth lines are present. The primary cost® are twenty to twenty- 
five in number, originating at the apex of the umbo arid radiating 
out to the ventral margin. These are slender in the umbonal region 
but in the later stages of the shell, towards the \entral margin, 
become considerably thickened and coarse. The secondary costa* 
occur interpolated between the primaries, arising near the base of 
the umbo and extending to the ventral margin. Between each 
primary and secondary costa a single or occasionally two tertiary 
costflp occur. The auricles are ornamented in much the same manner 
as the valves. The anterior ear is ornamented with six primary 
costa* with intercalated secondaries, but on the posterior ear primary 
costae are lacking, the ear being covered with fine costa*. Heavy 
growth lines occur at regular intervals, both on the body of the 
valve and on the auricles, denoting no doubt growth stages of the 
shell. 

The right valve is flattened considerably, but in other respects 
is similar to the left valve. 

The dimensions of several of the figured specimens are approx¬ 
imately as follows : 


Cast of Dana’s 
Type. 

Pig. 2. Fig. 3. 

Height .06 mm. 50 mm. 

Width .02 mm. 02 mm. 


Dorsal margin .. .. 50 mm. 38 mm. 
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Relations and differences .—By virtue of its large and coarse 
primary costae this species resembles D. fittoni, but differs in the 
number and character of the secondary and tertiary costae as well 
as in its small size. JtR ornamentation also definitely separates it 
from D. sub quin quel in eat us. 

Localities and horizon. —New South Wales: Illawarra (cast 
of Dana’t type); Tianjarra, Wandrawandian Creek, South Coast; 
North Head, Ulladulla; Upper Burragorang Valley near the Oaks, 
7 miles from Nattai River (W. H. Glover); Lake Tullawalla, St. 
George’s Basin. Permo-Carboniferous, Upper Marine Series. 

Western Australia: Low Hill, lot*, m. 80S, 17 miles east of 
Minginew (Carl).? A. Gibb Maitland). 

Registered numbers of figured specimens.—PL xiii, fig. 1 
(F.19427), pi. xiii, fig. 2 (F. 19528), pi. xiib fig. 8 (cast of Dana's 
type L.988), fig. 4, inicro-photogra])h (F.19427). 

Collection .—The Australian Museum, Sydney. 

DkLTOPECTEX FAKI.EYEXS1S fltk., 7/*., fUld Dun. 

(Plate vi, figs. 1-8.) 

Dcltopccten farleyensis Etheridge, Jr., and Dun, Mem. Geol. Survey 

of X.S.W., Palaeontology, No. 5, ii, 1, 1909. p. 29 and figures. 

Observations .—Etheridge and Dun remarked in their observa¬ 
tions that there was a general similarity between I). farleyensis and 
I), leniuseulus , in that the ornamentation was practically identical, 
but the former differed by its fan-shaped outline and great length of 
its dorsal margin. On looking over several of their figures of D.farlcy- 
ensis , the similarity in form to I). leniuseulus , led me to re-examine 
critically the specimens, which resulted in the following conclusions. 
The specimens figured on plate xvi. figure 4, plate vi, figure 2, and 
plate xiii, figure 5, are undoubtedly the right valves of T). leniuseulus 
and^iot D. farleyensis. The remaining figured specimens together 
with an internal cast and complete specimen with united valves 
in the Australian Museum collection art* to my knowledge the only 
known specimens of this species. It is interesting to note that the 
specimens which have recently come to hand have been collected from 
the Upper Marine Series of the Illawarra district. Mr. Varney 
Parkes collected one at Ulladulla, while the other was collected 
some years ago at Jamberoo. This definitely places on record the 
fact that D. farleyensis occurs both in the Lower and Upper Marine 
Series of the Permo-Carboniferous. All Etheridge and Dun's 
specimens were collected from the Lower Marine Series. 

These constitute a distinct and satisfactory group, from which 
the following details have been derived, and which are published as 
an addition to the original description. 
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Description .—In general outline the valves are subcircular, as 
high as wide, and both valves are more or less flattened. The shell 
itself is thin and fragile and as a result the majority of specimens 
are internal casts showing no ornamentation. 

The left valve is gently convex, swollen in the umbonal region, 
and flattening out towards the ventral margin, which is rounded. 
The anterior and posterior slopes are depressed and converge widely 
to form a comparatively broad umbo, which slightly overhangs the 
hinge margin. Umbo is median in position. The hinge area is 
broad and is coarsely striated or grooved. Beneath the umbones an 
excavation or chondrophore pit is formed. The dorsal margin is 
exceptionally long and straight, and is a third as long again as the 
valve below, both in width and height. The ears differ in size 
and shape. The anterior ear is triangular in shape with the outer 
edge rounded, and is separated from the body of the valve by a 
comparatively deep and broad byssal sinus. The posterior ear is 
alate, with a straight outer edge. The posterior dorsal angle is 
pointed. 

The ornamentation consists of numerous closely packed primary 
costae with occasional intercalated secondary costa?. The former 
are slender and sharp, and apparently retain the same width on 
the ventral margin as on the umbonal region. The same type of 
sculpture is carried on to the auricles, where concentric growth 
lines also occur. 

The right Naive is flattened, slightly SNVollen in the umbonal 
region, becoming slightly concave at the ventral margin. The 
sculpture consists of a large number of radiating primary costa*, 
which are, however, separated from one another by broad and 
smooth intercostal spaces. The costa* are fine and delicate. The 
beak is insignificant and does not extend beyond the hinge margin. 

The dimensions of a small specimen figured in Etheridge and 
Dun’s monograph in plate xxiii, figure 6, and a large specimen 
figured in plate vi, figure 1 in this paper, are approximately as 
follows: 

Small Large 

Specimen. Specimen. 


Height.24 mm. 79 mm. 

Width.24 mm. 80 mm. 


Dorsal margin .. .. 38 mm. 103 mm. 

Relations and differences .—As mentioned earlier this species 
has a slight resemblance to D. leniusculus, but a glance at the 
dimensions of both species proves that they must undoubtedly be 
disassociated from one another. The extraordinary length of the 
dorsal margin of this species makes it an outstanding type, as no 
other species of Deltopecten, to my knowledge, could be compared 
with it. 
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Localities and horizons. —Sew South Wales: Jamberoo (J. R. 
Lievers); Ulladulla. Permo-Carboniferous, Upper and Lower 
Marine Series. 

Collection. —The Australian Museum, Sydney. 

Registered number of figured specimen, F. 16895. 

Deltopecten lim.eformis ( Morris ). 

(Figure 5.) 

Pectcn limwformis Morris, Strzelecki’s Phys. Descrip, of N. S, 
Wales, etc., 1845, p. 277, plate xiii, fig. 1. 

Deltopecten limcrformis (Morris), Etheridge, Jr., and Dun, Mem. 
Geol. Survey of N.S.W., Palaeontology, No. 5, ii, 1, p. 22 and 
figures. 

Obser vations. —This species is represented by only one imperfect 
specimen collected from the Lower Marine Series at Harper’s Hill 
in the Maitland district. This specimen shows the ornamentation 
to advantage, but otherwise is lacking in distinct characters. The 
dimensions of two specimens, one figured in Etheridge and Dun’s 
monograph on plate xi, figures 1 and 2, and a specimen in the 



Figure 5 


Museum collection, are approximately as follows: 


Figured 

Specimen. 


Height.160 mm. 

Width.141mm. 

Dorsal margin .. .. — 

Convexity of both valves 
in umbonal region .. 50 mm. 


Museum 
Specimen 
F.10866. 
135 mm. 
140 mm. 
80 mm. ? 

50 mm. 


Collection .—The Australian Museum, Sydney. 
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Dkltopecten CLARKEI, 8p. nov. 

(Plate xiv, and figure 6.) 

Description .—This species is represented by several internal 
casts of united valves, and in each specimen the ears are missing. 
The shell is circular in outline and is as high as wide, or slightly 
higher than wide. 

The left valve is convex, being swollen at the umbonal region 
and becoming flattened towards the margins. The anterior, 
posterior, and ventral margins rounded. The anterior and posterior 
slopes short and depressed, diverging widely from the umbo. Umbo 
pointed and prominent, overhanging the hinge margin. The 
evidence left by the ears points to the anterior being the larger of 
the two. It was separated from the valve by a distinct and acute 
byssal sinus. The posterior ear merged almost imperceptibly into 
the valve. A distinct chondrophore is present on the hinge area. 

The ornamentation is absent on all my specimens. 



Figure 6 

The right valve is flattened, being only slightly swollen at the 
umbo. The umbo itself is insignificant and blunt and does not 
extend to the hinge margin. In all other respects it is similar to 
the left valve. The sculpture on this valve is shown and consists 
of primary costae. These are about forty in number, angular in 
shape and fine and slender. They are separated by broad and smooth 
valleys or intercostal spaces. 


The dimensions of the liolotype and para type are approxim- 

ately as follows: 

Holotype. 

F.10861. 

Para type. 


PI. xiv, fig. 1. 


PI. xiv, fig. 2. 

Height .. 

116 mm. 

122 mm. 

96 mm. 

Width .. 

109 mm. 

Ill mm. 

103 mm. 

Dorsal margin 
Convexity of 

— 

60 mm. ? 

50 mm. ? 

both valves 
at umbo .. 

26 mm. 

26 mm. 

30 mm. 
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Observations .—In plate x, figure 3, Etheridge and Dun in their 
monograph figured a specimen which they called an internal cast 
of the united valves of D. Hma'formis. Additional specimens that 
have come to hand prove, however, without any doubt that this 
specimen must be placed with D. clarkei . The dimensions of this 
specimen are given in the middle column of the above measure¬ 
ments. 

This species resembles D. limufonnis to a certain extent, but 
the chief points of difference may be summed up as follows: 

(1) In 1). clarkei the right valve is practically flat, whereas 
in I). li major mis both valves are strongly convex. 

(2) The umbo of the left valve* of D. clarkei is long and over¬ 
hangs the hinge margin. The umbo of the right valve 
does not extend to the hinge margin. In D. limwformis 
the umbones are practically equal and do not overhang 
the hinge margin to any extent. 

(3) The smaller size and absence of a distinct oblique 
depression on the posterior end of the valve is also a 
marked difference. 

Localities and horizon .—New South Wales: Gerringong: 
Sussex Inlet: Romaderrv (F. Mitchell). Permo-Carboniferous, 
Upper Marine Series. 

Registered numbers of liolotype and para type. Fig. 1 (F. 19526), 
paratype (F.l 9524). 

Collection. —Tin* Australian Museum, Sydney. 

1 Ieltopecten. sp. 

(Plate vi, figure 4.) 

Included in the material collected by Mr. Varney Parkes is 
an internal cast of a Peltopecten which is a distinct type, and quite 
different from any other species of the above genus. For the 
purpose of identification I am publishing the figure, which is 
a cast of the right valve, and a description of the characters which 
may l>e ascertained from this cast. It is of interest in that it 
is one of the very few Deltopectens collected in tin* Wandrawandian 
Series at Tianjarra in the Illawarra district, New South Wales. 

The right valve is strongly convex, oblique and asymmetrical, 
and produced somewhat posteriorly. The valve is much higher 
than wide and the dorsal margin is not as wide as the greatest 
width of the valve below. The anterior and posterior slopes are 
accentuated and diverge more or less sharply from the umbo, which 
is prominent and pointed and extends to the level of the hinge 
margin. The anterior and posterior slopes reach the margin of 
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the shell one-third the distance of the valve from the hinge line. 
This gives an extensive anterior, posterior, and ventral margin, 
which is semi-circular. The hinge area is broad and strong and 
beneath the umbones is excavated to form a chondrophore pit of 
large size allowing for different proportions. The anterior and 
posterior auricles are similar in size and form, the posterior auricle 
being perhaps slightly more com ex than the former. A sinus 
is absent. 

The ornamentation of the shell has not been presen ed. The 

left valve apparently was also strongly convex with a prominent 
umbo which slightly overhung the hinge area. 

The dimensions of this specimen are approximately as follows: 

Height, 73 mm.; width, 61 mm.; dorsal margin, 40 mm. 

Locality and horizon . - New South Wales: Tianjarra. Wandra- 
wandian Creek gullies, South Coast. Permo Carboniferous, Upper 
Marine Series. 

Collection. —The Australian Museum, Sydney. 

Registered number of figured specimen, F. 19 428. 


Deltopkciev surquinquelineatus (McCoy). 

(Plate x\.) 

Pecten subqvinquelincafux McCov, Ann. Mag. Nat. Hist., 1S47, xx, 
p. 398, pi. 17, f. 1. 

Deltopectcn snbquinqudineatus (McCoy), Etheridge, Jr., and Dun, 
Mem. Geol., Survey of N.S.W. Palaeontology, No. 5, ii, 3, 3906, 
pp. 26-28 and figures. 

Observations .—This species is represented by a series of thirty 
or more exceptionally well preserved specimens from \arious 
localities in the Upper Marine Series of the South Coast district of 
New South Wales. They include both left and right valves and 
also complete specimens of united valves. All of these agree prac¬ 
tically in every detail with the description already published of 
the typical D . subqmnquelineatus. 

Several of the more complete specimens are figured for 
reference, a left valve and two right valves which show to advantage 
the valve sculpture. A photo micrograph of the ornamentation is 
also published, as well as further localities and the dimensions of 
the figured specimens. 
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The dimensions are approximately as follows: 



Fig. 2. 

Fig. 3. 

Fig. 4. 

Height. 

. 68 mm. 

48 mm. 

43 mm. 

Width. 

. 70 mm. 

50 mm. 

48 mm. 

Dorsal margin . 

. 46 mm. 

49 mm. 

— 


..Localities and horizon .—New South Wales: Gerringong; 
Wyro, near Ulladulla; Warden Head, Ulladulla; coast line l>etween 
St. George’s Basin and Ulladulla; Tullawalla Point, St. George's 
Basin. Permo-Carboniferous, Upper Marine Series. 

Collection .—The Australian Museum, Sydney. 

Itegistered numbers of figured specimens.—PI. xv, fig. 1 (portion 
of P. 19387): pi. xv, fig. 2 (F. 19522) : pi. xv, fig. 3 (F. 19449); pi. 
xv, fig. 4 (F. 19387). 


Deltopecthn surquinouelixeatus, rar. delicatula, rar. nor. 

(Plate xvi.) 

Description .—The shell is of large size and is as wide as high. 
The general outline is sub-circular and without ears would be 
equilateral. The largest specimen is 108 mm. 

The left valve is gently convex, somewhat fan shaped in 
appearance, with a large ventral margin. The anterior and posterior 
slopes ore steeply inclined and diverge from the umbo in a slight 
curve and meet the anterior and posterior margins about midway 
down the shell. The umbo is sharp and prominent and slightly 
overhangs the hinge area. The auricles differ in size and shape. 
The anterior auricle is smaller than the posterior, and has a 
straight outer margin. The posterior auricle has the outer margin 
rounded and is broadly triangular in outline. The former is 
separated from the valve below by a distinct byssal sinus. The 
hinge area is broad and striated. Chondrophore pit is situated 
below the umbones. 

The sculpture of the valve consists of primary and secondary 
costte, which radiate towards the ventral margin. The primary 
costae are about thirty in number and originate at the apex of the 
umbo. In between these the secondary costa 1 are formed, as many 
as three or four being present, which gives the valve a closely 
packed costate appearance. Tertiary costa 1 are absent. 

The right valve is considerably flattened, but in all other 
respects is practically identical with the left valve. 
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The dimensions of the holotype and the paratype are approx¬ 
imately as follows: 

Pig. 1. Fig. 2. 

(Holotype.) (Paratype.) 

Height .80 mm. 104 mm. 

Width.78 mm. 114 mm. 

Dorsal margin. 70 mm. 78 mm. 

Observations. —Etheridge and Dun have already pointed out 
that in D. subquinquelineatus great variation is exhibited in the 
sculpture and slightly in the general outline. The series of speci¬ 
mens from which the variety 1). subquin quellneatus var. delicatula 
is made, exhibit the variation so constantly that 1 consider they 
merit at least varietal rank. The chief points by which they differ 
from the typical species are the absence of tertiary eost;e and the 
great number of primary and secondary costie. The general out 
line of this variety and its large size also makes it a distinct group. 
The concentric growth lines and lamella 1 , so distinctly shown in 
the photomicrograph is also a distinct character of the variety, 
although it is not so pronounced in all specimens. 

Localities and horizon. —New South Wales: North Head, Ulla 
dulla; Ulladulla; coast line between St. George's Basin and TTla 
dulla; Wandrawandian Creek; Gerringoug. Permo-Carboniferous, 
Upper Marine Series. 

Collection. —The Australian Museum, Sydney. 

Registered numbers of figured specimens.—Fig. 1 (F. 19486, 
holotype) ; tig. 2 (paratype F. 19092) ; fig. 2 (portion of F. 19204). 

Deltopecten lata, sp. nor. 

(Plate v, figures 4 and 5.) 

Description. —This species is represented by a uumt>er of 
exceptionally well preserved specimens of both right and left valves. 
The shell is scallop-shaped, equilateral (without ears) and equivalve. 
It is a small form, rarely exceeds 2>G mm. in height, and is much 
wider than high. 

The valves are strongly convex, with the anterior and posterior 
slopes curved and rapidly diverging from the umbo. The umbo is 
prominent and pointed and slightly overhangs the hinge margin. 
The auricles differ from one another in that the anterior ear margin 
is rounded. The shape is broadly triangular. The posterior ear is 
comparatively large, with a straight outer margin, and the postero- 
dorsal angle is pointed. The hinge line is straight, not nearly as 
wide as the greatest width of the valve. Beneath the umbones 
on the narrow hinge area a small excavation marks the chondro- 
phore pit. 
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The sculpture consists of primary and secondary costae. The 
former are twenty to twenty-five in number, originating at the 
apex of the umbo and radiating towards the ventral margin. They 
are fine and angular and are separated from one another by broad 
intercostal spaces. Along the centre of each intercostal space or 
valley a secondary costa is found. These are inferior in size to 
the primary and originate at the base of the umbonal region. The 
auricles are ornamented with cost® of one size and range from six 
to eight in number. The ornamentation is traversed by a close frill 
imbrication or growth lamellae, which when passing over the 
primary rise into acute echinations, almost spines. 

The dimensions of several specimens, including the liolotype 
and the paratype, are approximately as follows: 

Holotype. Paratype. Paratype. 


Fig. 4. Fig. 5. F.19515. 

Height. 29 mm. 34 mm. 38 mm. 

Width.35 mm. 47 mm. 47 mm. 

Dorsal margin .. 21mm, 28 mm. 31mm. 


Observations. —This is a particularly handsome little shell 
quite different from any other species of Deltopecten. It is similar 
in its ornamentation, and at first sight in shape, to Aviculopecten 
sprenti, the only other species of Palapopecten which it in any way 
resembles. The chief points of difference may be summed up as 
follows: 

(1) D . lata possesses a chondrophore, which in A. sprenti is 
absent. 

(2) In D. lata the shell is much wider than high, in A . sprenti 
as wide as high. 

(3) In A, sprenti the dorsal margin is as wide as the greatest 
width of the body, in D. lata the dorsal margin is not 
nearly as wide as the valve. 

Localities and horizon .—New South Wales: Maitland district; 
North Head, UUadulla; coast line between St. George’s Basin and 
Ulladulla. Permo-Carboniferous, Upper Marine Series. 

Collection. —The Australian Museum, Sydney. 

Registered numbers of holotype and paratype.—PI. v, fig. 4 
(holotype, F.19624); fig. 5 (paratype, F.19514); (paratype F.19515). 
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PALAEONTOLOGICAL NOTES No. 1. 


MACROPUS TITAN OWEN AND THYLACOLEO CARNIFEX 

OWEN. 

15 Y 

C. Anderson, M.A., D.Sc. 

(Plates xvii-xxiii.) 

Macropus titan Owen. 

(Plates xvii-xviii.) 

Macro pus titan Owen, in Mitchell’** Three Expeditions into 
the Interior of Eastern Australia, 2nd Edit., ii, 1838, p. *360. 

Macropus titan Lydekker, Brit. Mus. Oat. Foss. Mamms., Part 
v, 1887, p. 225. 

Macropus matjister De Vis, Proc. Linn. Hoc. X. S. Wales, x, 
1894, p. 120. 


On a recent visit to the Wellington Caves, New South W r ales, 
a well known depository of fossil marsupials, Mr. G. C. Clutton 
of the Museum Staff and myself obtained the greater part of a 
macropod skull, which was firmly embedded in the red cave earth 
at a depth of about seventy feet. On examination this was found 
to conform closely to Owen's description of Macropus titan , a 
species first recorded from the same locality. Our specimen, though 
it belongs to a young individual and has several marks of 
immaturity, is highly interesting in that certain features are 
preserved which have not been previously described. The oppor- 
tunit/has also been taken to examine other cranial remains of this 
form and to review De Vis' species Macropus magister , which 1 
find to !>e a synonym of M . titan. 

Skull (PI. xvii, figs. 1-3).—The skull (F.18G65) lacks the 
occipital bones and most of the basicranial region, the anterior 
part of the nasals and the incisor teeth. In profile it ascends gently 
from the interparietal to the coronary suture, in front of which 
it iR almost straight dorsally. The walls of the nasal chamber are 
slightly swollen, the sides of the muzzle almost parallel; the nasals 
expand only slightly posteriorly. The opening of the lachrymal 
canal lies wholly in the lachrymal bone but close to the maxillo- 
lachrymal suture. Supraorbital edges not sharp, but continued 
backwards in temporal ridges, which bound a median depressed 
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area; no sign of a postorbital process; intertemporal constriction 
slight (a mark of youth). 

Anterior palate with moderately sharp edges, its least breadth 
(20*6 mm.) going less than two and a half times into the diastema. 
Posterior palate, so far as preserved, complete except for a small 
slit near the palato maxillary suture. Anterior palatine (incisive) 
foramina slightly longer than m 1 , commencing in front of the 
middle of i 8 and extending back to the maxillo-premaxillary suture. 
In the premaxilla, external to and slightly behind the incisive fora¬ 
men, and in contact with the maxillo-premaxillary suture, is the 
outlet of the alveolar branch of the infraorbital nerve, from which 
it comes off in the infraorbital canal. Wood Jones has stressed the 
diagnostic importance of the position in relation to the incisive 
foramen of this opening, 1 which he terms the anterior palatine or 
naso palatine foramen. This, however, is an unsuitable name, for 
the naso palatine nerve does not, as he supposes, emerge through 
this outlet but from the incisive foramen. I would suggest the 
name inter-alveolar foramen for this opening, which is a conspic¬ 
uous feature in all macropodine skulls; its position in Macropus 
titan approaches that seen in M. giganteus. 

Dentition .—As shown by the alveoli i 1 is larger than i a , and i J 
is long antero-posteriorly, its alveolus measuring approximately 13 
mm. The cheek teeth present are p 3 , mp 4 , m 1 , m 2 (in alveolo). 

The third premolar (PI. xviii, figs. 4, 5), which is slightly worn 
on the internal cusps, is shorter than m 1 , hour-glass shaped, the 
constriction in front of the middle, the posterior segment wider 
than the anterior. Buccal edge trenchant, with two cusps, the 
posterior the larger. The lingual margin is shelf-like, with 
anterior and posterior cusps and a low tubercle in the valley 
between. The fourth premolar (secator) was extracted from its 
crypt and examined (PI. xviii, figs. 6, 7); the roots are not com¬ 
pletely formed but the characters of the crown are distinctive. ItR 
antero posterior length somewhat exceeds that of p s , but it has less 
width. There are two external cusps, the anterior pyramidal, 
though slightly compressed laterally, the posterior sharp-edged and 
connected with the single posterointernal cusp by a ridge, behind 
which is a basin. 

The first true molar (PI. xviii, figs. 1-3) is practically unworn 
and displays very distinctly the characters of the upper molars 
of Macropus titan . The anterior shelf is short, bounded in front 
by a well marked ridge, which is connected to the anterior loph by a 
conspicuous bridge (fore link of Owen); the prebasal ridge at its 
highest point and the fore link are as high as the mid link. The 
latter is well developed, and shows a slight notch behind the middle. 


J Wood Jones,—-Proc. Zool. Soc., 1924, i, p. 457; Mammal* of South Australia. 
Part ii y pp. 249. 254 (Adelaide, Oort. Printer, 1924). 
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The posterior loph has a greater transverse curvature than the 
anterior, and the “pocket” on the posterior aspect of the tooth 
described by Owen, 2 and formed by the continuation backward, 
upward, and outward of the inner end of the posterior loph as a 
“postbasal” ridge which ends at the postero external margin of the 
base of the crown, is well marked, as is also the vertical groove 
near the lingual margin of this posterior fold. 

The collection contains an imperfect skull of a mature 
Macropus titan, obtained from the Wellington Caves and figured 
but not described by Ramsay 8 ; this affords a useful comparison 
with the immature skull described above. The anterior part of the 
facial region is wanting, and the zygomatic arch of the right side 
is incomplete, but the cheek teeth are well preserved, particularly 
on the right side, which shows p 4 and four molars, the fourth very 
slightly abraded, so that it may be assumed that the animal was 
not quite full grown. The intertemporal constriction is relatively 
much more marked, and there is a slight sagittal crest where in 
the young specimen there is a depressed area on the parietal vertex. 
The anterior opening of the infraorbital canal is well forward 
(about 24 mm. in front of the level of the lachrymal foramen), 
and six mm. behind the lower edge of the antorbital foramen is 
the opening leading down into the maxilla are described by Owen. 1 
This opening is not present in the skull of the younger specimen, 
and it is not shown by all maxillary fragments in the collection, 
so that, apparently, it is not a constant feature. The teeth of this 
more mature individual conform so closely to those of the recently 
discovered skull that there can be no doubt concerning the specific 
identity of the two specimens. 

From the collection contained in the Museum two maxilla 4 , 
each with a complete cheek series but of different ages, were selected 
for comparison; both are from the Wellington Caves. One 
(F.20887) is not quite adult, as p 8 has not been shed and m 4 has not 
erupted, the other (F.20886) is “aged,” and apparently slightly 
older ^than F.7273. Measurements of the teeth were made and are 
embodied in the subjoined table of dimensions; the breadth of pre¬ 
molars was taken across the (wider) posterior portion, of molars 
across the anterior loph. 

The name Macropus titan was established by Owen on portion 
of the right ramus of the mandible of a young animal with 
mutilated m t and m 2 and p 4 (in alreolo). Subsequently he described 
a number of specimens, chiefly from Queensland localities, including 
a fine skull from King’s Creek, Darling Downs, 5 which he assigned 


* Owen.—Phil. Trans., clxiv, 1874, p. 262; Extinct Mamma. Australia, p. 404 

(London, 1877). , ^ w , .. 

* Ramsay.—Exploration of the Caves and Rivers of N. S. Wales, p. 45 
(N. S Wales Votes and Proceedings, 1882, v, pp. 551-602). 

« Owen.—Phil. Trans., clxiv, 1874, p. 254; Extinct Mamms Australia, p 405-6. 
i Owen—Phil. Trans., dxvi, 1876, pp. 204-209; Extinct Mamms. of Australia, 
pp. 435*439 (London, 1877). 
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to this species. The late <J. W. De Vis held the view that the 
Queensland specimens described by Owen under this name are not 
conspeciflc with the Wellington Caves form, and for them he 
proposed the new specific name Macropus magister .° He based 
his argument chiefly on the ratio of breadth to length of the lo>ver 
molars, but he seems to have overlooked the fact that in the type 
specimen, now in the British Museum, the two molars are both 
incomplete, m x lacking the front loph and m 2 part of the hind lopli, 
so that his comparative measurements are unreliable. By the 
courtesy of Mr. H. A. Longman, Director of the Queensland Museum, 
I have been enabled to examine a number of maxillary and man¬ 
dibular fragments identified by De Vis as Macropus magister , and 
after careful comparison and a study of Owen’s descriptions and 
figures, I find that M . magister agrees in all essential features with 
M. titan. As Owen had for examination a part of an upper jaw 
accompanied by an almost entire lower jaw, apparently of the same 
individual, 6 7 there is no good reason for doubting the correctness of 
his identifications and association of maxillary with mandibular 
teeth, which moreover were accepted by Lydekker when preparing 
his catalogue. 

At my request Mr. A. T. Ilopwood, Geology Department, 
British Museum, examined the type of Macropus titan , and 
estimates that the width of m 2 is 64 per cent, of its length, while 
in other mandibular specimens relegated by Owen to this form the 
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I. Maeroput titan, juvenile, Wellington Cave* (F.18666). 

II. Maeroput robustue, approximately same age as F.18GG5. 

III. Maeroput titan, Wellington Cave* (F.7278). . 

IV. Maeroput oipanteut, approximately tame age a* F.7Z73. 

V. Maeroput titan, Wellington Cave* (F.20886). 

VI. Maeroput titan, Wellington Cave* (F.20887). 

VII. Maeroput maimer (~M. titan), Darling Downs, Queensland (F.1964G). 


6 Do Via.—Proc. Linn. Soc. N. S. Wales, x, 1894, p. 120. 

7 Owen.—Phil. Trans., clxlv, 1874, p. 253 ; Extinct Mamma, of Australia, p. 406. 
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mean percentage is 63. In M. magister, according to De Vis, the 
mean ratio of length to breadth in m 2 is 100 : 62. Mr. Hopwood, 
to whom I am greatly indebted for the trouble he has taken, agrees 
with me that M. magister is a synonym of M. titan. 

This large extinct kangaroo, which considerably exceeded any 
existing species in size, belongs to the small-premolared group, and 
in its skull characters and dentition it most resembles Macropus 
giganteus , as has already been pointed out by McCoy 8 and Lydekker.* 
Its molars are slightly more complicated in structure than those of 
the latter, and it does not seem that the two species u pass imper¬ 
ceptibly into one another,” or that M. giganteus is a direct 
descendant of M. titan. It was one of the commonest species in the 
Pleistocene period, and widely distributed on the Australian con¬ 
tinent, for it has been found in various localities in Queensland, 
New South Wales, and Victoria, and has also been recorded from 
Western Australia. 10 


Genus Thylacoleo Owen. 

Thylacoleo Owen, in Gervais’ Zool. et Pal. franc., 1st Edit., 
1849-1852, pt. 1, p. 192; Proc. R. Soc., ix, 1858, p. 585. 

*Sf cliizodon Stutchbury, Pari. Blue Book, Dec., 1854, p. 52. 

Thylacopardus Owen, Proc. R. Soc. xlv, 1888, p. 99 (nom. nud.). 

Td. Trouessart, Cat. Mamm. tarn. Viv. quam Foss., nov. Edit., 
ii, 1898-1899, p. 1156. Id. Zittel, Handb. d. Pal., iv, 1891-1893, 

p. 110. 


Thylacoleo carnifex Owen. 

(Pis. xix-xxiii.) 

Thylacoleo carnifex Owen, Proc. R. Soc., ix, 1858, p. 585; Phil. 
Trans. y cxlix, 1859, p. 309; Extinct Mamms. Austr., p. 107 
(London, 1877). Td. Lydekker, Brit. Mus. Cat. Foss. Mamms., pt. 
v, 1887, p. 189. 

Thylacoleo oweni McCoy, Prodromus Palfeont. Viet., Decade 
iii, 1876, p. 9. 

Thylacopardus australis Owen, Proc. R. Soc. xlv, 1888, p. 99 
{nom. nud). 

Few mammals living or fossil have excited more interest and 
discussion than the so-called Marsupial Lion, both as regards its 
affinities and its food habits. Broom 11 has given an excellent sum- 


• McCoy.—Prodromus Palseont. Viet., Decade vi, 1879, p. 6. 
•Lydekker.—Brit. Mus Cat. Foss. Mamms., Tart v, 1887, pp 225-6 
»Glauert.—Rec. West. Aus. Mus, i, 2, 1912, p. 61. 

11 Broom.—Proc. Linn. Soc. N. S Wales, xxiv, 1898, pp. 57-74 




40 


RECORDS OF THE AUSTRALIAN MUSEUM. 


mary of the stages by which our present knowledge of this animal 
has been attained, and it is not necessary to traverse the ground 
again. Briefly, it may be stated that Thylacoleo is now generally 
placed in a sub-family Thylacoleoninse of the family Phalangeridte, 12 
or in a separate family Thylacoleontidse, 18 though by Trouessart 
it is catalogued in a sub-family Thylacoleoninae of the family 
Dasyuridae. 14 

As regards its food habits the opinion has now gained ground, 
chiefly on account of the strong arguments advanced by Broom, 15 
that Owen was right in regarding it as a carnivore. Marrett Tims 
and Hopewell-Smith, however, still hold that the balance of evidence 
is against Owen’s view. 16 This question will be briefly discussed 
subsequently. Whether it is possible to recognise more than one 
species of Thylacoleo is doubtful. The type is the mutilated skull 
discovered at Lake Colungoolac, eighty miles south-west of Mel¬ 
bourne, by Mr. W. Adeney in 1846, and McCoy considered that this 
is distinct from the New South Wales and Queensland form, for 
which he proposes the specific designation oweni . 17 But the points 
of difference on which he relies (chiefly the size and form of the 
third maxillary tooth and the course of the premaxillo maxillary 
suture) are not conclusive when comparison is made with Welling¬ 
ton Caves specimens in our collection. In view of our limited 
knowledge of possible variations due to sex and age, it seems prefer¬ 
able to include all the known specimens in the species T. carnifex. 

In 1888 Owen communicated to the Royal Society a paper 
entitled “Description of the Skull of an Extinct Carnivorous 
Mammal of the Size of a Leopard (Thylacopardus australis Owen), 
from a recently opened Cave near the Wellington Caves Locality, 
New South Wales.” 18 This paper was never published, but on com¬ 
municating with Mr. F. A. Towle, Assistant Secretary of the Royal 
Society, I was informed that Owen’s manuscript is still in existence, 
and that four plates had been prepared by Erxleben to illustrate 
the paper. I am extremely grateful to Mr. Towle and the Council 
of the Royal Society for the opportunity of obtaining and making 
use of a copy of Owen’s manuscript, and photographic reproductions 
of Erxleben’s drawings, which, like all that artist’s work, are beauti¬ 
fully executed. The skull on which Owen’s description was based 
is in the Mining and Geological Museum, Sydney, and by the 
kindness of the Under-Secretary for Mines, Mr. F. S. Mance, 
Trustee, and the Government Geologist, Mr. E. C. Andrews, Trustee, 


“Zittel.—Grundztige d. Pal., Abt. 11, 1923, p. 435; Zittel-Eastman, Text-book 
Pal., ill, 1925, p. 29. 

**Bensley.—Trans. Linn. Soc., Zool., lx, 1903, p. 203, Gregory.—Bull. Amer. 
Mus. Nat. Hist., xxvii, 1910, p. 217. 

u Trouessart.— Loo. oit., Suppl., 1904-1905, p. 846. 

** Broom.— Loc. oit. 

19 Marrett Tbns and Hopewell-Smith.—Tomes' Manual of Dental Anatomy, 7th 
Edit., 1914, p. 418. 

17 McCoy.— Loc. oit. 

M Owen.—Proc. R. Soc., xlv, 1888, p. 99 (title only). 
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I have been permitted to obtain a loan of the specimen. I am 
indebted to Mr. W. S. Dun, Palaeontologist, Geological Survey, New 
South Wales, for calling my attention to this line skull and its 
history. This skull is briefly discussed below and Erxleben’s draw¬ 
ings are reproduced (Pis. xix-xxii); I find that there is no good 
reason for regarding it as generically or specifically distinct from 
Thylacoleo carnifex. 

One of the curiosities of zoological nomenclature is revealed 
by the history of a supposed marsupial fossil Thylacode *,” 
presumed to belong to the same family as Thylacoleo. In 1888, at 
a meeting of the Linnean Society of New South Wales, the late 
Dr. J. C. Cox exhibited “a Tertiary fossil from Wildhorse Plains, 
which he believed to be identical with Thylacodes decussatus 6m., 
a living Port Jackson species”; this name is synonymous with 
Vermetus decusmtun, which is a marine mollusc. By some un¬ 
fortunate mistake this note led to the tentative recognition of a 
new genus of fossil marsupial, ? Thylacodes Cox, which is listed 
in Roger’s ‘‘Verzeichnis der bisher bekannten fossilen Saugetiere.” 1 * 
Trouessart places it with Thylacoleo in the family Phalangerida*, 
sub-family Thylacoleontinae, and, in the supplement to his well- 
known catalogues, in the family Dasvuridae. 20 

This peculiar mishap can be accounted for only by the similarity 
in the first part of the names Thylacodc* and Thylacoleo , and the 
fact that both records are Australian. Trouessart naively states 
in a footnote, “Ce genre ne figure pas dans: Palmer, Index gonerum 
Mammalium (1904): c’est vraisemblablement un nomen nudum." 

Cranial Osteology of Thylacoleo. 

Owen in his several papers in the Philosophical Transactions, 
reproduced in his Extinct Mammals of Australia, 21 has discussed 
the skull and dentition of Thylacoleo at great length, and only a 
few details are now lacking. On our visit to the Wellington Ca>es, 
Mr. G y C. Clutton and myself were fortunate enough to obtain a 
fine skull, and, using this and other specimens contained in the 
Museum collection, Mr. J. Kingsley, Assistant Articulator, has 
prepared a model of the skull and mandible (pi. xxiii). In the 
course of the work some interesting points in the skull structure 
were discovered. 

One feature in which Thylacoleo differs from all marsupials, 
recent or extinct, is the presence of a postorbital bar. In marsupials 
a slight postorbital process is sometimes present on the frontal, and, 
in the Polyprotodonts particularly, the malar also sends up a post- 


»Roger.-—Ber. d Naturw. Verb. f. Schwaben u Neubur*. 1896 (p. 9). 

*° Trouessart.—Cat. Mamm , ii, 1898-9, p. 1156. Suppl. 1904-6, p. 846. 
a Owen.—Phil. Trans, cxlix, 1859, pp. 309-822; clvi, 1866, pp 73-82; clxi, 
1871, pp 213-266; clxxviii, B, 1887, pp. 1-3; Extinct Mamms Austr, pp 10<-188 
(London, 1877). 
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orbital apophysis, but these are separated by a wide gap. It 
Thylacoleo , however, these two processes join to form a complete 
though rather slender bar. Gregory suggests that the prominent 
postorbital apophysis on the malar of carnivorous marsupials may 
possibly be a remnant of the postorbital bar in the Cynodonts.* 2 
In any case the presence of a complete postorbital bar in Thylacoleo 
emphasizes the aberrant character of the animal. Whether it has 
preserved a feature which was present in ancestral marsupials, or 
developed the bar since it branched off, one may judge that the 
Thylacoleo line haR long been distinct, and that it has no close 
affinity with any existing family. Its resemblance to the Phalan- 
geridfip is probably the result of convergence. 

A striking feature of the skull, which has not been alluded to 
by previous writers, is the large opening in the region of the spheno¬ 
palatine foramen, due to which there is wide communication 
between the orbito-temporal fossa and the nasal cavity. This open¬ 
ing is oval in shape, the long axis approximately parallel to the 
long axis of the skull, and it measures as much as 27 x 15 mm. in 
a medium-sized skull; in a large tiger, in which the skull is about 
twice the size of that of Thylacoleo , the spheno palatine foramen is 
no more than 10 mm. in greatest diameter. In Thylacoleo the 
lower margin of this opening forms the lateral boundary of the 
posterior palatal vacuity, so that these two openings may be 
described as confluent. In no land mammal with which I am 
acquainted is the spheno palatine foramen so large relatively as it 
is in this marsupial, though in the sheep and certain other ruminantR 
it attains a considerable size. In the Pinnipedia, however, there is 
a large vacuity in this region. I am unable to suggest what may be 
the significance, if any, of the unusually large size of this opening 
in Thylacoleo. 

In marsupials generally the optic and anterior lacerate 
(sphenorbital) foramina are not separated, and the opposite 
sphenoptic foramina (using the term suggested by Kesteven 28 ) are 
confluent, so that at this point a bristle may be passed through the 
skull perpendicular to the sagittal plane. In Macropus and most 
diprotodonts the Assure formed by the confluent foramina is widely 
open* but in polyprotodonts and Phascolarctos it is much smaller, 
a mere slit in the median septum. In Thylacoleo , so far as can be 
judged from the specimens available to me, either the opposite 
sphenoptic foramina are not confluent, each running backward 
separately to open into a common fossa in the brain cavity, or the 
Assure uniting them is very small. 

The “transverse canal,” which tunnels the basisphenoid a little 
in advance of the entocarotid foramen, is well developed and sends 


“Gregory.—feull. Amer. Mus. Nat. Hist., xxvii, 1910, p. 220. 
“Kesteven.—Jour. Anat., lii, 3 918, p. 466. 
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off a branch on each side, which runs forward to emerge in the 
foramen rotundum. This transverse canal is poorly developed or 
even absent in diprotodonts, but is prominent in polyprotodonts, 
particularly in Thylacinus , in which the forwardly running branch 
leads, not to the foramen rotundum as in Thylacoleo , but to the 
sphenoptic fissure. 

The mode of articulation of the lower jaw is of great importance 
from the point of view of food habits, the features characteristic 
of flesh-eaters and of vegetable-feeders being well known. In 
Thylacoleo the condyle is low, being about on a level with the cut¬ 
ting edge of the large premolar, and it is without neck. It is trans¬ 
versely elongated, the longer half on the lateral side of the ramus. 
The articulating surface faces upwards, not backwards as in typical 
carnivores. The glenoid facet is convex downwards in fore and aft 
direction (the Rkull being held in the natural position), and is not 
a transverse hollow but extends some distance forwards. 
Apparently the mandible was capable of some degree of propalinal 
motion and of some rotation as well, though lateral movement of 
the jaws can not have been very extensive. The post-glenoid process 
is a comparatively weak structure, thin and almost scroll-like, its 
lower edge curving over the auditory meatus; apparently it was 
co-ossitied with the tympanic ring. 

The dentition lias been so fully described by Owen that a brief 
outline only will be given here. The front incisors in the upper 
jaw are large, tusk-like, blunt, and somewhat procumbent, separated 
at their bases and approximated at the tips. A facet of wear soon 
develops on the tip, and the lower incisor scores a vertical groove 
on the postero internal surface, indicating that the low'er teeth 
pass inside the upper. There is no interlocking of the upper median 
incisors and the lower incisors, which Owen regarded as the 
grasping and piercing teeth, corresponding to the canines of 
placental carnivores and marsupial carnivores of the ordinary type. 
It seems that as the jaws closed the mandible moved backwards 
slightly. The two succeeding incisors, the canines, and the two fore 
most premolars of the upper jaw are of relatively small size, 
trenchant or pointed when unworn, but becoming blunted later, so 
that they evidently served some useful purpose. The fourth (or it 
may be the third) upper premolar is an enormous blade-like tooth, 
with a fore and aft length of as much as 5 cm. For about two 
thirds of its length its cutting edge is practically straight, but the 
posterior third takes a pronounced bend outwards. This edge is 
irregularly concave and the medial margin becomes abraded by 
attrition against the outer margin of the similar lower premolar, 
which develops a corresponding facet of wear. This shows that 
the two large premolars, above and below, acted exactly like a pair 
of shears, the lower passing inside the upper, mutual attrition main¬ 
taining a chisel edge on both throughout life or until extreme old 
age. Succeeding the trenchant premolar in the upper jaw is a 
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tubercular molar, the crown much lower than that of pm 4 ; it is 
placed medial to the posterior end of that tooth, the long axis of 
its occlusal surface almost at right angles to the long axis of the 
latter. It evidently acted partly as a stop for the large lower 
premolar. 

The pair of lower incisors are placed close together in the 
middle line, their medial surfaces in contact for their entire length 
so that they presented practically a single point. They sweep 
upwards in a gentle curve, their long axis having an angle of about 
125° to the axis of the mandible. They are more pointed than the 
median upper incisors, although they become blunted with use. 
Close behind the incisors are two small rounded premolars, 
situated medially to the large premolar and apparently function¬ 
less. The fourth premolar in the inandible resembles the corres¬ 
ponding tooth in the maxilla, but it is shorter antero-posteriorly, 
measuring about 3*8 cm. in this direction. Its cutting edge curves 
regularly in the antero posterior direction, the concavity being on 
the lingual side, and it has also a downward concavity. Behind 
this tooth are two molars, the first fairly large, the anterior part of 
its crown as high as that of the trenchant premolar, but sloping 
posteriorly; its edge forms a continuation of that of pm 4 , making 
this tooth about equal in length to the corresponding upper pre¬ 
molar. The second molar, which is separated from m, by a slight 
interval, is small and pointed. 

A cast of the brain cavity of Thylacoleo has been described by 
Gervais, 24 who found that in its cerebral form it closely resembles 
the wombats and differs from the macropods, phalangers, and 
dasyures. 

Food Habits. 

Tliylacoleo has been regarded as a carnivore (Owen, 25 Broom 20 ), 
an egg-eater (Cope 27 ), a gnawer of bones (De Vis, 2 * W. Anderson, 20 
Spencer and Walcott, 30 Ulauert 81 ), and as a vegetable feeder, which 
might on occasions devour a bird or a small mammal (Krefft, 32 
Flower, 83 Lydekker 34 ). Bensley 30 and Abel 36 are of opinion that 


* Gervais.—Nouvelles Arch. Mus. d’Hist. Nat. Paris, v, 1869, pp. 236-237, pi. 
xiv, fig. 1. 

“Owen.—Phil. Trans., cxlix, 1869, pp. 309-322; clvi, 1866, pp. 73-82; clxi, 
1871, pp. 213-266; clxxiv, 1883, pp. 576-682; clxxviii, B, 1887, pp. 1-3; Extinct 
Mamma. Austr., pp. 107-188 (London, Erxleben, 1877). 

“Broom.—Proc. Linn. Soc. N. S. Wales, xxiii, 1898, pp. 67-74. 

87 Cope.—Amer. Nat., xvi, 1882, pp. 621-2; xvili, 1884, pp. 696-7. 

“De Vis.—Proc. Linn. Soc. N. S. Wales, viii, 1883, pp. 187-190; Proc. Hoy. 
Soc. Viet., xii, 1, 1899, pp. 83-4 ; Ann. Q’land Mus.. 6, 1900, pp. 7-11. 

“Anderson (W.).—Rec. Geol. Surv. N. S. Wales, 1, 2, 1899, pp. 122-3. 
“Spencer and Walcott.—Proc. Roy. Soc. Viet., xxiv, 1911, pp. 92-123. 
“Glauert.—Rec. West. Austr. Mus., i, 2, 1912, pp. 66-60. 

“Krefft.—Ann. Mag. Nat. Hist., (3), xvili, 1866, p. 148; (4), x, 1872, pp. 
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Thylacoleo, from the omnivorous stage, had proceeded some distance 
along the evolutionary path leading to herbivority but reverted to. 
a flesh diet, and, as its canines had already become so reduced that 
they were no longer capable of being utilised or modified as grasping 
and lacerating teeth, the incisors took on this function; in fact 
that Thylacoleo affords an example of the operation of Dollo’s law. 

Where opinions are so diverse, a natural deduction is that the 
available evidence is insufficient or conflicting, and it is probable 
that until additional material is procured, for example, limb bones 
undoubtedly thylacolean, the wisest course is to suspend judgment. 
A few points, however, which have a bearing on this question may 
be discussed here. 

Cope’s suggestion, that Thylacoleo subsisted on eggs, may, T 
think, be dismissed. It is difficult to see why an egg-eater should 
be provided with such large and trenchant premolars. Nor does 
the hypothesis that it was a sort of marsupial hyaena commend 
itself, although several writers have described fossil bones which 
exhibit what they suppose to be tooth marks of Thylacoleo . An 
animal adapted for a bone diet has broad strong teeth with several 
cusps, and a well developed cingulum on the molars and premolars, 
the purpose of which is to protect the gums from injury by splinters 
of bone. The teeth of Thylacoleo are not of this type; nor is such a 
cingulum to be found on them. 

If Bensley and Abel are right in their interpretation of the 
dentition of Thylacoleo , we should find in its skull and teeth a 
number of characters recalling its incipient herbivority, overlain 
by features imposed by its later developed carnivority, and, if it 
was the fell and destructive beast that Owen pictured it, its flesh 
eating and predatory character should be unmistakable. In some 
respects, however, Thylacoleo was but poorly equipped for killing 
and devouring animals, at any rate animals of a size at all approach¬ 
ing its own. 

The median incisors of the upper jaw were blunt tusks rather 
than piercing implements, they early developed signs of wear, and 
there was no interlocking of upper and lower incisors to enable 
the animal to get a firm and deadly grip of its prey. The upper 
median incisors were slightly procumbent and met the lower pair 
at an angle approaching 90°. We should expect that in an efficient 
carnivore the upper and lower grasping and piercing teeth would 
have their long axes approximately parallel. It is to be noted 
that there is a resemblance between the upper median and the 
lower incisors of Thylacoleo and Kototherium , in which these teeth 
are tusk-like and meet at approximately the same angles as do 
those of Thylacoleo . In Procoptodon, an extinct genus of the family 
Macropodida % the lower incisors incline upwards at an angle of 
about 135°, and are of a pointed piercing type; the upper incisors 
of Procoptodon seem to be unknown. 
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Nor (lid Thylaeolco possess a convenient provision for removing 
the flesh of its victim. Typical placental and marsupial carnivores 
'are provided with transverse incisor rows above and below, which 
enable them to tear the flesh from their prey, but Thylacoleo had 
no teeth adapted for this purpose. 

Owen emphasized the low position of the mandibular condyle 
and its sessile condition. But this is a primitive character, and, 
moreover, some undoubtedly vegetarian marsupials, such as 
PetauruH hreviceps and Potorous tridactylus also have a relatively 
low condyle without neck. The shape of the condyle and of the 
glenoid facet in Thylacoleo (PI. xxi, fig. 1, g) is not at all what 
we should expect in an habitually carnivorous animal, and recalls 
that of certain phalangers such as T rich osar us vulpccitla amongst 
living marsupials. 

The evidence to be derived from the muscular system, so far 
as that may be reconstructed from a study of the cranial and 
mandibular osteology, is conflicting. It is evident that in 
Thylacoleo , as in typical carnivores, the temporal muscle was large 
and powerful, as Broom maintains, although even in old animals 
the lambdoidal and sagittal crests are only of moderate size and in 
younger examples are practically absent. The masseter, judging 
by its impression on the zygoma, was not a large muscle, as we 
should expect in a vegetable feeder. On the other hand, the pterv 
goids were apparently well developed, as indicated by the long 
pterygoid crest and the strongly inflected angle of the jaw, which 
forms a broad shelf with a deep depression on its upper surface* ** . 
Powerful pterygoids suggest that the mandible was capable of 
lateral and rotational movements, and are characteristic of phyto¬ 
phagous animals. 

The zygomatic arches are wide and strong, blit this, as Osborn 37 
points out, is no proof of carnivorous habits, and it is well known 
that in the Nototheres, particularly Euryzygoma,™ there is an 
enormous expansion of the zygomatic arches. 

The absence of effective grinding teeth is the strongest argument 
against the view that Thylacoleo was a herbivore; it is obvious that 
it did not live on grass, roots, leaves, or any ordinary vegetable food. 
Are we then driven to the conclusion that it was a carnivore, or is it 
possible that it subsisted on some unusual type of vegetable food ? 
Is it not possible that its food consisted of some sort of vegetable or 
fruit with a tough hard rind, which would be cut by the enlarged 
blade-like premolars, and a soft pulpy interior which did not require 
mastication? I have made inquiries from Mr. Edwin Cheel, of the 
Botanic Gardens, Sydney, who has an intimate knowledge of Aus¬ 
tralian plants, whether there is at the present time any plant of 


* Osborn —Amer Nat., xxxiil, 1899, pp 174-5 

** Longman.—Mem. Q’land Mus, vif, 12, 1921, pp. 65-80. 
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this kind widely distributed in Australia and occurring in sufficient 
quantity to render plausible the supposition that Thylacoleo may 
have been able to obtain an adequate supply. One may be justified 
in assuming that in Pleistocene times, when Thylacoleo lived, the 
general character of Australian vegetation was not greatly different 
from what it is now. He suggests that possibly the members of 
the family Cucurhltacew might fulfil requirements. There are 
several species of the cucumber family indigenous to Australia, and 
the fruit of some kinds is of fair dimensions, up to two and a half or 
three inches in diameter, with a hard rind and succulent interior. 
The seeds, which have a high food value, may well have been 
swallowed without mastication. The fruit, according to Mr. Cheel, 
lies on the ground for months, and it is conceivable that Thylacoleo 
may have been able to obtain a sufficient quantity all the year round. 
We may suppose that the front incisors were employed to pick the 
fruit, that the small teeth between these and the large premolars 
were used to hold it, that it was then passed back to the sectorial 
premolars by which the rind would be cut so that the contents 
might be utilized. Jt is also possible that Thylacoleo fed on the 
starchy pith of certain cycads, such as Zamia and J Facrozamia, 
which would be cut into chunks by the large premolars and 
swallowed practically without mastication. 

It is realised that this suggestion is no more than tentative, 
and that there are difficulties in accepting the view that Thylacoleo 
could obtain an adequate food supply from these sources. 

“TmLAOOPARDUR AUSTRALIS.'’ 

(Pis. xix-xxii.) 

From Owen's manuscript we learn that this skull was dis¬ 
covered in “a small cave near Mitchell's ‘Breccia Tavern,’ 100 feet 
below the surface in Wellington Valley. A shaft had been sunk 
which led to the discovery of a series of small caverns, which were 
reached at a depth of S3 feet below its present surface.” In 
describing it he says: “It is the skull, lacking the lower jaw, but 
with the teeth of the upper jaw characteristic of the genus 
Thylacoleo, but differing in size from those figured in Plates xvi 
and xvii of the work above quoted, 39 and with the addition of a 
small molar or molariform prominence (PI. xxi, fig. 1, m) in a 
position which justifies a generic distinction, the dentinal structure 
being demonstrated. I have been favoured with the loan of the 
original specimen, with permission to make the section requisite for 
demonstration of the structure.” 

Examination of the specimen and the figure shows conclusively 
that “the small molar or molariform prominence” is merely the 


“Owen.—Extinct Mamins Australia (London, 1877). 
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truncated end of the bar which bounds the posterior palatal vacuity 
behind. In Thylacoleo as in Phascolarctos and Phascolomys this 
bar is slender; it is seldom preserved unbroken, and in no specimen 
that I have seen is there any indication of a septum dividing the 
palatal vacuity into two halves, though it is probable that it was 
so divided. When the post-palatal bar is broken the two lateral 
ends are left as small processes, but it is surprising to find that 
Owen could have mistaken these for dentinal structures. 

Owen is justified in calling attention to the relatively small 
size of the skull. He gives a table of measurements, comparing 
the dimensions of this specimen and of a skull of Thylacoleo 
carnifex, evidently that from the Condamine River, Queensland. 40 
This table is copied below, inches and lines being converted into 
millimetres. 



i 

“Thylacopardus. * ’ 

Thylacoleo 

carnifex. 

Length from occipital condyles to the fore part 
of the sockets of the front incisors .. 

168 

248 


Length of the facial part anterior to orbit 
Breadth across zygomata .. 

Length of temporal vacuities 
Length of alveolar series in a straight line 
Breadth of bony palate at fore part of palato-nares 
Breadth of the pair of palatal vacuities 
From occipital crest to postorbital process 
Vertical diameter of orbit 
Breadth across paroccipital processes 


64 

154 

60 

77 

73 

47 

81 

38 

72 


77 

205 

02 

103 

90 

56 

128 

45 

128 


These figures establish a considerable discrepancy in size, but 
it seems probable that “Thylacopardus” was a young individual, 
the trenchant premolar showing but little wear. If Owen had 
measured the premolars, which do not vary in size with age, he 
would probably not have stressed the differences in size between 
his supposed new genus and Thylacoleo carnifex. In “Thylaco¬ 
pardus” these teeth measure in antero posterior length at the base 
of the crown 50-75 mm., and their greatest thickness is 15*5 mm.; 
in three other skulls of considerably larger dimensions these 
measurements are respectively 49-8, 50*35, 50*65 and 15-8, 15-25,15-3, 
showing the essential agreement in the four specimens. 

As therefore, apart from its smaller dimensions, Owen’s 
“Thylacopardus” exhibits no features which distinguish it from 
Thylacoleo carnifex, I have little hesitation in including it in that 
species. 


40 O*en.— Loc. cit p. 123, pis. xvi-xviii. 
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Summary. 

A skull of Macropnn titan Owen, recently discovered at the 
Wellington Caves, X. S. Wales, is described, and some additional 
data are given regarding its cranial osteology and dentition. 
Macropus magister I>e Vis is shown to be a synonym of M. titan. 

Some notes are given on the skull and dentition of Thylacoleo 
earnifex Owen, and its food habits are briefly discussed. It is 
shown that the animal was not well equipped for a flesh diet, and 
the tentative suggestion is made that it may have fed on some such 
vegetation as the fruit of the Cucurbitaccw. 

The type of Thylaeopardu* anstralix Owen (worn, nud.) is 
examined, and that name is found to be a synonym of Thylacoleo 
earn if ex. 

It is pointed out that Thylacodex decnxxatax, which has been 
listed as an extinct marsupial allied to Thylacoleo , is a mollusc 
(= Vermetux decuxxatux ). 



THE ELSINORA METEORITE: A NEW CHONDRITE 
FROM NEW SOUTH WALES. 


T. Hodgb-Smith, 

Mineralogist and Petrologist, The Australian Museum. 

(Plate xxiv.) 

While I was in Broken Hill, New South Wales, during 
November, 1924, Dr. W. Macgillivray, whose kind hospitality I was 
at the time enjoying, showed me two specimens which have since 
proved to be parts of a meteoric stone. Both these specimens he 
very generously presented to the Museum, and supplied the follow¬ 
ing information in regard to their history. 

“The meteorite was found by Mr. Jorgen Thue-Johnsen, a 
surveyor of the Public Works Department, when surveying a line 
on Elsinora Station about 10 miles south-east from Thurloo Downs 
Homestead, which is about forty-six miles north-west from Wanaar 
ing Township on the Paroo River, New South Wales. It was the 
only stone in a sandy paddock and hence attracted attention. One 
of Johnsen’s men broke it with a hammer, and the two pieces which 
he gave me [Dr. Macgillivray] were the largest fragments, as the 
whole stone was only about ten or twelve inches long and six inches 
in diameter. It was found in September, 1922. M 

The locality is latitude 29° 27' south, longitude 1411° 36' east. 

The weight of the two fragments is 1797 grammes, the smaller 
weighing 517 grammes and the larger 1280 grammes. The specific 
gravity of the smaller piece taken as a whole is 3-59 and that of 
the material taken for analysis 3-595. 

Unfortunately no record has been kept of the external appear¬ 
ance of the aerolite. Only a relatively small portion of the dull black 
crust remains. It exhibits two distinct features, namely, broad 
shallow depressions varying from 15 mm. to 30 mm. in diameter, 
with a maximum depth of 5 mm., and very small pits. The arrange¬ 
ment of these small pits is not very clear at first sight, but on close 
examination it was found that they have a more or less regular 
arrangement, forming stream-lines on one side of the shallow depres 
sions, while on the other side the formation is not nearly so well 
defined or else is entirely absent. Another portion of the crust is 
quite flat, without any broad, shallow depressions, and with rela¬ 
tively few small pits. It has a number of cracks, but it is impossible 
to say whether these were produced by the maltreatment it had 
received at the hands of Johnsen’s men, or whether they were 
naturally formed. 
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The distribution of the nickel-iron through the mass is worthy 
of note. One piece of iron with the appearance of ordinary hoop 
iron is included. At first glance it would appear that this piece is 
foreign to the stone, suggesting that the aerolite had been impaled 
on a piece of hoop iron at the moment of reaching the earth, but 
as the metal is nickel-iron, there can be no doubt that it actually 
forms part of the stone. The nickel-iron sometimes occurs in veins 
through the stone, but more generally it is fairly evenly distributed 
throughout the mass, and is easily visible to the naked eye. How¬ 
ever, on grinding for analysis, it was found that the material could 
be ground to a fine state with only one or two larger particles of 
metal. Obviously these visible grains of nickel-iron are either 
much fractured or made up of numerous smaller particles. 

Under the microscope thin sections show a number of cliron- 
dules, which consist of either olivine or fibrous radiating enstatite. 
The groundmass consists of olivine and enstatite with nickel-iron 
fairly evenly distributed, minute grains of troilite, and felspar, 
which is for the most part untwinned. Extinction angles were of 
no value in determining the felspar. It had a lower refractive 
index than Canada balsam, indicating an acid plagioclase. From 
the chemical analysis it would appear to be oligoclase with the 
composition of Ab 44 An 10 . A colourless mineral with only feeble 
double refraction and a low refractive index is also present in the 
groundmass. The aerolite belongs to the veined grey chondrites 
(Cga) of Brezina's classification. 



Attracted. 

Unattracted. 

Bulk 

Analysis. 

Molecular 

Ratio. 

SiO* 



3*58 

43-59 

35*47 

•591 

AlgOg . . 



— 

2-76 

i 2*02 

•020 

Fe 2 0, 



— 

0-22 

1 0*17 

•001 

FeO 



1-54 

1107 

9*14 

•127 

MgO 



3*56 

27-59 

25*21 

•630 

CaO '.. 



0-25 

1-89 

1-56 

•028 

Na a O 



_ 

1*03 

0*82 

•013 

& 2 o 



— 

0-01 

0*01 

001 

H a O 



— 

0-52 

0-41 

— 

TiO* 



— 

0-07 

0*05 

•001 

p,o 6 



Present 

0-13 

0-10 

•001 

Cr 8 O a 



— 

0-43 

i 0-34 

•002 

MnO 



— 

0*08 

1 0*07 

•001 

CuO 



Present 


i Present 


FeS 



1-02 

5-74 

, 4*78 

— 

F©.. 



71-24 

4-62 

j 18-23 

— 

Ni .. 



5-20 

0-33* 

1 1*31 

— 

Co .. 



0-08 

— 

i 0-02 

— 

Insoluble . . 



13-34 

— 

i — 

— 




09-81 

99-78 

99-71 

— 


* Including any cobalt. 
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The bulk analysis is calculated from the other two. 

For the purpose of analysis, a portion weighing approximately 
11 grammes was chosen. Owing to the finely divided state of the 
nickel-iron, the separation of the material into attracted and un¬ 
attracted parts presented some difficulty. A small electromagnet 
was found to be the most suitable apparatus to use in this case. 
The attracted portion weighed 2*1851 grammes, and the unattracted 
portion 8*5845 grammes. The method of analysis used is that 
described by G. T. Prior 1 and the results as shown in the preceding 
table were obtained. 

The following is the mineral constitution of the stone as calcu¬ 
lated from the bulk analysis:— 


Orthoclase 


0-56 


Albite 


6-81 


Anorthite 


1-07 


Felspar 



9-04 

CaO.SiO* 


2-20 


MgO. SiOg 


18-60 


FeO.SiO a 


1-72 


Bronzite .. 



22-52 

2MgO. SiO s .. 


31 08 


2FeO.SiO* 


11-22 


Olivine 



42-30 

Apatite 



0-31 

Chromite 



0-45 

Troilite 



4-78 

Magnetite 



0-23 

Ilmenite 



0-15 

Iron 


18-23 


Nickel 


1-31 


Cobalt 


0-02 


Nickel-iron 



19-56 

Water 



0-41 




99-75 


From the above results it will be seen that this chondrite 
belongs to Group 2 (Oonstad type) of Prior's classification. The 
ratio of Fe to Xi in the nickel-iron is 13*7, and the ratio of MgO to 
FeO in the magnesium silicates is 5. 


1 Prior.—Mineralogies.] Magazine, xvii, 1913, pp. 24-25. 











EXPLANATION OF PLATE I. 

Aviculopecten extensus, up. nov. 

Headland, near Ulladulla, New South Wales. 

Fig. 1. Internal cast of a right valve, showing portion of anterior 
ear sculpture of the left valve. 

Fig. 2. Photo-micrograph of valve sculpture of Fig. 3, exhibiting 
primary costae, with occasional intercalated secondary 
costae. 

Fig. 3. External impression of a right valve with a portion of the 
posterior ear missing. The sculpture on both the 
auricles and the body of the valve is seen to advantage. 
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EXPLANATION OF PLATE II. 

Aviculopecten multwostatus, sp. nov. 

Fig. 1. External impression of a perfect right valve, exhibiting 
primary, secondary and tertiary costae. The concentric 
growth lamellae or frill imbrication is well defined on 
the bodv of the valve. St. George's Basin, New South 
Wales. ‘ 

Fig. 2. A portion of a left valve of an immature specimen showing 
the ornamentation. Kangaroo Point, St. George's 
Basin, New South Wales. 

Fig. 3. An external impression of a large left or convex valve with 
the posterior auricle missing. The byssal sinus separat¬ 
ing the anterior auricle from the valve below is to be 
noted. Kangaroo Foint, St. George's Basin, New South 
Wales. 
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EXPLANATION OF PLATE IV. 

Aviculopecten gracilis, sp. not*. 

Fig. 1. External impression of a left valve with anterior ear 
preserved. North Head, TJlladuUa, New South Wales. 

Fig. 2. A left valve exhibiting convexity which is practically equal 
in both vahes. North Head, Ulladulla, New South 
Wales. 

Fig. 3. A photo micrograph of a portion of Fig. 5 showing costa* 
which are all similar in size. Wyro, near riladulla, 
New South Wales. 

Fig. 4. An external impression of Fig. 5. Wyro, near riladulla. 
New South Wales. 

Fig. 5. A perfectly preserved left valve showing the relative pro¬ 
portions of the auricles and the shell ornamentation. 
Wyro, near Flladulla, New South Wales. 



K i : r . ai'stk. Mrs., vol. xvii. 


1*la'i i: IV 



(». r (Minion, rimto. 





















EXPLANATION OF PLATE V. 

Aviculopecten parkesi t sp. now 

Fig. 1. A right valve exhibiting strong convexity. The posterior 
ear is not preserved. Wvro, near Ulladulla, New South 
Wales. 

Fig. 2. A left valve showing equal convexity with the right \alve, 
and the very tine costa* with which the valve is orna 
men ted. Wyro, near Ulladulla, New South Wales. 

Fig. 3. An internal cast of a left valve, which exhibits the deep 
byssal sinus, which separates the anterior ear from the 
body of the valve. Wyro, near riladulla. New South 
Waies. 

Deltopecten lata , up. nor. 

Fig. 4. A left valve in an almost perfect state of preservation. 
Maitland district. New South Wales. 

Fig. 5. A right valve showing both the auricles and the valve 
ornamentation. North Head, Ulladulla, New South 
Wales. 
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EXPLANATION OF PLATE VI. 


Deltopecten farleyensi *, Eth. and Dun. 

Fig. 1. An internal cast of a flattened right valve showing the 
extreme length of the dorsal margin in comparison 
with the height. The chondrophore pit is partly con 
cealed. Jamberoo, New South Wales. 

Aviculopccten englehardti , Eth. and Dun. 

Fig. 2. An internal cast of a right valve showing obliquity, and 
the anterior auricle which iR separated from the valve 
below by a deep byssal sinus; also an external impres¬ 
sion of the left valve exhibiting the fine concentric 
markings of the valve. Ulladulla, New South Wales. 

Fig. 3. An internal cast of a right valve showing the anterior 
auricle which is separated into two portions by a 
median depression. Wyro, near T T lladul1a, New South 
Wales. 

Deltopecten up. 

Fig. 4. An internal cast of a right valve showing chondrophore pit 
and the relative proportions of the auricles. The length 
of the lateral margins is well defined in this figure. 
Tianjarra, Wandrawandian ('reek gullies. New South 
Wales. 














EXPLANATION OF PLATE VII. 

Deltopecten media ( Laseron ). 

Fig. 1. An internal east of a right valve, showing the valve 
sculpture. The relative proportions of the auricles are 
well defined in this figure, which also exhibits the byssal 
sinus and the chondrophore pit. Coast line between 
St. George's Basin and TTlladulla. 

Fig. 2. Portion of a left valve showing the stronger convexity 
than the right. Wvro, near TTlladulla, New' South 
Wales. 

Fig. 3. The type specimen of Aviculopecten media Laseron. A left 
valve showing anterior auricle. Wandrawandiau, New 
South Wales. 

Fig. 4. An internal cast of a left valve exhibiting costae. The 
chondrophore is just discernible. Coast line between 
St. George’s Basin and TTlladulla, New' South Wales. 

Fig. 5. Internal cast of a left valve exhibiting portion of the hinge 
area of a right valve. Warden Head, TTlladulla, New' 
South Wales. 















EXPLANATION OF PLATE VIII. 

Deltopecten fittoni (Morris). 

Coast line between St. George’s Basin and Ulladulla, 

New South Wales. 

1. A slightly oblique internal cast of a left valve, exhibiting 

hinge area and the chondrophore, which is partly con¬ 
cealed by the umbo. 

2. An external impression of a left valve, which shows to 

advantage the characteristic sculpture of this species. 
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EXPLANATION OF PLATE IX. 

Deltopecten depressus, sp. now 

Kioloa, near Ulladulla, New South Wales. 

. A large left valve of an adult specimen, showing the heavy 
folds and relative proportions of the auricles. 

. An internal view of a left valve, showing the large chondro- 
phore pit. 





EXPLANATION OF PLATE X. 

Deltopecten depresstift , *p. nov. 

Kioloa, near Ulladulla, New South Wales. 

Fig. 1. Portion of the very much flattened right valve, showing 
the posterior auricle and heavy valve sculpture. 

Fig. 2. Left valve of an immature sj>ecimen, which exhibits the 
ornamentation (inferior in size to the adult) and the 
auricles. 






EXPLANATION OF PLATE XI. 

Deltopcctcn cf. giganteus, Chao. 

Kioloa, near Ulladulla, New South Wales. 

Fig. 1. Portion of a left valve, showing the closely packed primary 
and secondary costa*. 

Fig. 2. The right valve of Fig. 1, exhibiting the anterior auricle 
and valve sculpture. A portion of the hinge area and 
umbo of the left valve are visible. 
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EXPLANATION OF PLATE XII. 

Deltopecten leniusculus (Dana). 

Fig. 1. A right valve exhibiting the valve ornamentation. Gerrin¬ 
gong, New South Wales. 

Fig. 2. An external impression of a right valve, showing relative 
proportions of the auricles. North Head, Ulladulla, 
New South Wales. 

Fig. 3. An external impression of a left valve of a comparatively 
large specimen, showing the convexity and valve 
sculpture. Gerringong, New South Wales. 

Fig. 4. The external impression of a right valve. North Uead, 
Ulladulla, New South Wales. 

Fig. 5. Photo-micrograph of a portion of a left valve showing (1) 
Primary and (2) Secondary costae. Gerringong, New 
South Wales. 
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EXPLANATION OF PLATE XIII. 

Deltopecten comptus {Dana). 

Fig. 1. Portion of h loft \alvi\ showing the relative proportions of 
the auricles and the heavy primary costae. Tianjarra. 
Wandrawandian Creek, New South Wales. 

Fig. 2. An external impression of a left valve. Lake Tullawalla, 
St. George’s Basin, New South Wales. 

Fig. 3. A cast of Dana’s type specimen of Pectcn comptu*. 
Ilia war ra, New South Wales. 

Fig. 4. A photo-micrograph of a portion of a left \al\e, showing 
(a) Primary, (b) Secondary, O) Tertiary costa*. 
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EXPLANATION OF PLATE XIV. 

Deltopccten clarkci , sp. nor. 

Sussex Tnlet, New South Wales. 

. Internal cast of a flattened right \alve, exhibiting costa* of 
the one type. 

. Internal cast of a convex left \alve, showing a small portion 
of the posterior auricle. 
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EXPLANATION OF PLATE X\. 

Dellopecten subqu inquel in eat lift {McCoy). 

Fig. 1. Photomicrograph of a portion of a left valve, showing the 
(a) Primary, (b) Secondary and ( d) Tertiary costa*. 

Fig. 2. An internal cast of a left valve. Lake Tnllawalla, St. 
George's Basin, New South Wales. 

Fig. 3. A left valve, showing the relative proportions of the auricles. 

The cliondrophore pit is partly concealed by the umbo. 
Conjola, near Milton, New South Wales. 

Fig. 4. An external impression of a left valve. Both auricles are 
missing. Oonjola, near Milton, New South Wales. 
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EXPLANATION OF PLATE XVI. 

Deltopccten mbquinquelincatus {McCoy) var. delicatula, mr. uov. 

Fig. 1. A left valve, exhibiting the relative proportions of the 
auricles and the valve sculpture. TTlladulla, New South 
Wales. 

Fig. 2. External impression of a left valve. North Head, Ella 
dulla, New South Wales. 

Fig. .‘1. A photomicrograph of a portion of a left valve, showing 
(1) Primary and (2) Secondary costae. 
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EXPLANATION OF PLATE XVII. 

Macropus titan Owen; skull, Wellington Caves, New South Wales. 
A.M. No. F.18665. In Fig. 1 the bone has been cut to expose 
the unerupted fourth premolar. In Fig. 3 x indicates the inter¬ 
alveolar foramen. Slightly more than half natural size. 




EXPLANATION OF PLATE XVIII. 

Teeth of Macropu* titan Owen. 

Fig. 1. Right first molar, occlusal surface, inside of tooth to right. 
Fig. 2. Right first molar, outside view. 

Fig. 3. Right first molar, posterior view. 

Fig. 4. Left third premolar, inside view. 

Fig. 5. Left third premolar, occlusal surface, inside of tooth to left. 
Fig. 6. Left fourth premolar, inside view. 

Fig. 7. Left fourth premolar, occlusal surface, inside of tooth to 
left. 


All figures s 4 natural size. 





EXPLANATION OF PLATE XIX. 

“Thylacopardus australis 99 Owen (= Thylacoleo carnifcx Owen). 
Skull, Wellington Caves, New South Wales. Natural size. 
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EXPLANATION OF PLATE XX. 

'*Thylacopardus australis” Owen (= Thylacolco carnifcx Owen). 
Skull, top view. f natural size approx. 
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EXPLANATION OF PLATE XXI. 

“Thylacopardus australis” Owen (= Thylacolco carnifcjr Owen). 
Skull, palatal view. The drawing is deceptive, as the palatal 
portion of maxilla appears to be on the same plane as the 
vomer, presphenoid and basisphenoid; w, m are the remains of 
the post-palatal bar, thought by Owen to represent a “small 
molar or molariform prominence/’ 3 natural size approx. 
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EXPLANATION OF PLATE XXII. 

“Thylacopardus aunt rolls" Owen (= Thylacolco carnifex Owen). 
Fig. 1. Skull, front view. 

Fig. 2. Skull, back view. 

3 natural size approx. 





EXPLANATION OF PLATE XXIII. 

Thylacoleo carnifex Owen. Skull and mandible, from a model by 
J. Kingsley. 

Fig. 1. Side view of skull and mandible; in the photograph, the 
lower incisors appear slightly more procumbent than 
they are in reality. 

Fig. 2. Palatal view. The posterior palatal vacuity is shown as 
undivided; the septum is not preserved in any of the 
specimens examined, but there is little doubt that an 
undamaged skull would show a narrow bar dividing 
the vacuity into right and left halves. 

* natural size approx. 
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EXPLANATION OF PLATE XXIV. 

Fig. 1. Elsinora meteorite, showing a vein of nickel iron near the 
centre of the photograph. 

Fig. 2. Another view of the same meteorite. 

(Slightly larger than natural size.) 




<i <' Chilton, photo 
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A REVISION OF THE GENUS ASTARTILA * 

By 

Harold O. Fletcher, 

Assistant in Palaeontology, The Australian Museum; 
with an Introduction by W. S. Dun, 

Palaeontologist to the Geological Survey, and Lecturer 
in Palaeontology at the University of Sydney. 

(Plates xxv-xxix.) 

Introduction. 

In his preliminary notes 1 on the fossils collected during the 
Wilkes Expedition, Dana gave specific descriptions of Astartila 
intrepida (which has to be regarded as the type species of the 
genus), cyprina , cytherea, polita , transrersa , and corpulenta. 

This species was separated from his Astarte gemma by being 
“more transverse and inequilateral than is characteristic of that 
genuB, and the ligament is longer, occupying the whole cardinal 
area. The beak of an interior cast has the summit obliquely trun¬ 
cate, and the lateral surface just posterior to the middle is more 
or less flattened. The large muscular impressions are broad sub¬ 
elliptical or suborbicular, with the upper side often straight. The 
smaller anterior is situated under the beaks as in Astarte. The 
external surface is concentrically striate. The valves at middle are 
quite thin, hardly one-sixtieth of an inch in the first of the following 
species (A. intrepida ), and they thicken below towards the margin, 
where the same species is half a line thick. Although we have not 
yet made put the teeth of the hinge, we propose to describe the 
species under the generic name Astartila.'’ 

He remarks that he has not seen teeth in Astartila , but (p. 154) 
he states “The impression of two divergent teeth is finely preserved.” 

In his completed memoir 2 he defines Astartila as “Equivalve, 
inequilateral, transverse, throughout convex, externally marked 
with concentric strise. Ligament external, extending to the posterior 
extremity of the cardinal area; umbos of moderate size. Palleal 


•Unless otherwise designated, ail specimens are from the Varney Parkes 
Collection. 

*Dana.—Amer. Jour. Scl., (4), II. 1847, p. 155. 

•Dana.—U.S. Explor. Exped. during the years 3 838-42 under the command of 
Charles Wilkes, U.S.N., Vol. x, Geology. Philadelphia, 1849. 
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impression entire. Muscles two anteriorly and one posteriorly; the 
smaller interior under the beaks, and directed inward; the larger 
broad, subelliptical, or suborbicular; the posterior also broad. 
Valves having the interior surface, from the umbos obliquely down¬ 
ward, flattened or a little raised (producing a flattened or excavate 
area on the lateral surface of a cast).” 

He also says that “this genus has many of the characters belong¬ 
ing to Astartc, and perhaps should be considered as only a sub¬ 
genus in that group. The form is more transverse; the beaks are 
more to one side, the anterior portion of the shell varying from 
one-quarter to two-fifths of the whole length; and the ligament is 
much longer. Besides the cast has the beak obliquely truncate at 
apex, and is flattened laterally on the side of the beak. There is 
usually one or two folds or lines extending from behind the beak 
obliquely downward, so as to pass near the anterior side of, or 
across, the posterior muscular impression. The valves are very 
thin at middle, being hardly one-sixtieth of an inch in the first of 
the following species ( A . intrepida) , and are thickened below 
towards the margin, a short distance from which the same species 
is half a line thick. The palleal impression stops abruptly just 
before reaching the posterior muscular impression. Our specimens 
show well the exterior and interior of different species; but the 
teeth of the hinge have not been made out. The exterior surface is 
unevenly marked with concentric striae of growth, and is convex 
quite to the anterior margin.” 

In both the generic diagnosis and the descriptions of the species 
Dana makes no reference to the presence of teeth. 

John Morris in 1845 described Strzelecki's collection from New 
South Wales 8 and proposed the genus Pachydomus for a series of 
forms which are now known to belong to several genera, nis 
Pachydomus was to replace Megadesmus of Sowerby, 4 which is a 
toothed form. Sowerby remarks: “The teeth have hitherto only 
been observed in imperfect casts of some of the species, from which 
it would appear that the one in the left valve is the largest, and 
thickened posteriorly.” The presence of teeth, therefore, takes this 
form away from the genus Astartila. The only other form figured 
by Sowerby 5 which may be an Astartila is that on plate x, fig. 4, 
which is not mentioned in the text. 

At almost the same time McCoy described 5 specimens sent to 
Cambridge by W. B. Clarke. His descriptions were published in 
November, 1847, and he refers a number of specimens collected from 
Wollongong to Pachydomus of Morris, identifying his species and 


•Strzelecki—Phys Descrip. of N.S.W. and Van Diem. Land, 1846, pp. 271-273. 
4 Mitchell—Three Exped. into Inter, of East. Aust., 1838, Vol. 1, p. 15. 
•Strzelecki—Phys. Descrip, of N.S.W. and Van Dierh. Land, 1845, pi x, flg. 4 
•McCoy—Ann. Mag. Nat. Hist, Vol. xx, 1847, pp. 301-302. 
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perpetuating his nomenclature. Of these Pachydomus (? pusillus 
McCoy), pi. 16, figs. 1 and 2, and Pachydomus ovalis McCoy (pi. 14, 
fig. 4), are regarded as Astartila, and from his descriptions it is 
inferred that both these species are edentulous. 

De Koninck 7 accepts Pachydomus for these shells, and describes 
and figures Astartila polita Dana as Pachydomus (pi. 19, figs. 4,4a), 
and Pachydomus danai De Kon (pi. 19, figs. 5, 5a). Both these 
forms are from Wollongong, and from the figure the former is 
evidently toothless as well as Dana’s cyprina (pi. 18, figs. 6, 6a) 
and McCoy's oralis (pi. 19, fig. 3). 

Stoliczka 8 takes intrepida as the type species of Astartila and 
separates it from Pachydomus , remarking that “the examination of 
the hinge-teeth is required for the correct determination of the 
family to which these shells belong/’ 

Laseron 0 describes as Astartila (Pachydomus types A, B, C, 
and probably D). These are thick shelled forms and toothed and 
are therefore rightly referred by Laseron to Pachydomus . Astartila 
polita is referred to but not figured; and, if it is a typical specimen 
of that species, it is toothless and therefore belongs to the genus 
Astartila. 


Descriptions of Species. 

Astartila danai De Konincli. 

(Plate xxv, figs. 8-11.) 

Pachydomus danai De Kon., Mem. Geol. Surv. of X.S.W., Palaeon¬ 
tology, Xo. 6, 1898, p. 218, pi. xix, fig. 5. 

Obsecrations .—In the above journal De Koninck described a 
species found in a greyish sandstone at Wollongong as Pachydomus 
danai , remarking, “Of all the species of Pachydomus known to me 
there is <5nly P. intrepida (Astartila intrepida) Dana, of which 
the surface folds bear any resemblance to those of the shell in 
question. But this species is larger, more elongated, and relatively 
thinner/’ 

A comparatively large series of specimens in the Varney Parkes 
collection agree both with the description and the figures of this 
species. They are edentulous, and, as no mention of teeth is made 
in De Koninck's description, I have referred his species to the genus 
Astartila . 


7 De Koninck.—Mem. Geol. Survey of N.S.W., Pal No. 6, 1898, pp. 216-218. 

* Stolicaka.—Cret. Fauna of Sth. India, Pal. Indica, Ser. vi, Vol. ii, p. 276. 

• Laseron.—Journ. and Proc. Royal Soc. of N.S.W., Vol. xliv, pp. 212-216, 
and plates. 
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The following description has been derived from the series of 
specimens examined. Unfortunately in almost every instance the 
specimens are distorted, and the following description has been 
more or less compiled from the specimens as a whole. 

Description .—The shell is medium sized and in general outline 
is more or less obliquely sub-oval, attaining a maximum length of 
about 30 mm. Equivalve but inequilateral. The two valves are in 
close apposition and are comparatively thin and compressed. The 
beaks are conspicuous, anteriorly placed and recurved anteriorly 
in a regular curve, which extends from the tip of the beak to 
the posterior extremity of the shell. The profile of the valve between 
the tip of the beak and the most anterior lateral portion of valve 
strongly concave. The interior cast possesses a flattened area 
anterior to the beak, and anterior again to this a distinct groove or 
sinus, which extends just short of the tip of the beak, to the 
anterior muscle scar. Posterior to the beak a groove extends 
obliquely downward, passing the posterior portion of the posterior 
muscular impression. These grooves would be represented by ridges 
on the interior of the external shell. The anterior muscular impres¬ 
sion is almost reniform in shape, slightly excavate, and is marked 
with 4-5 vertical striae. There is no trace of a smaller anterior 
muscular impression which served for the attachment of the pedal 
muscles. The posterior adductor muscle scars are large and broadly 
oval in outline. Two deep furrows, portion of the internal marking 
of the valve, traverse this scar. The pallial line is entire, well 
marked, and slightly curved. The hinge line is arched and the shell 
is edentulous. Ligament external and short. 


The external sculpture of the valve consists of approximately 
fifteen growth folds or lamellae separated from one another by 
distinct furrows. On well preserved specimens a series of 
numerous and fine striae are superimposed on the growth plates or 
lamellae. These are narrower in the centre of the shell and become 
broader near the beaks and the ventral margin. The growth folds 
are represented on the interior casts by furrows. The test is medium 
in thickness. 


The dimensions of the figured specimens are approximately as 
follows: 


fig. 9. 

Length .. .. 18 mm. 

Height .. .. 15 mm. 

Thickness .. 9 mm. 


— Plate xxv -% 

fig. 8. fig. 11. fig. 10. 

29 mm. 22 mm. 30 mm. 

24 mm. 22 mm. 25 mm. 

11 mm. 11 mm. 1 11 mm. 


Localities and horizon .—Wollongong (De Koninck); Gerrin- 
gong; Jerrawanglo; Schnapper Point, Kioloa. Permo-Carboniferous, 
Upper Marine Series. 

Collection .—The Australian Museum, Sydney. 
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Astartila cytherea Dana. 

(Plate xxv, figs. 12-15, and pi. xxvi, fig. 1.) 

Astartila cythcrea Dana, Amer. Journ. 8ci., (4), ii, 1847, p. 155. 
Id., Dana, Wilkes’ U.8. Explor. Exped., Geology, 1849, pp. 689- 
690, pi. iv, fig. 1, la, b, c, d, e. Id., Dana, Eth. and Jenk., Geol. 
and Pal. of Q’ld. and New Guinea, 1892, p. 277, pi. xiv, figs. 3 
and 4. 

Dana’s final description of this species is republished for 
reference. 

“Thick, a little longer than high. Beak thrown a little forward. 
Exterior surface very coarsely concentric striate or costate; inner 
surface of valve smooth. Smaller anterior muscular impressions 
scarcely excavate, oblong sigmoid; larger strongly excavate and 
very abruptly so on the upper side, oblong sub-elliptical, crossed 
on the lower half posteriorly by a few (four or five) vertical lines, 
the transverse strong and neat. Posterior muscular impression a 
little excavate with neat transverse markings. Length If inches; 
height L; thickness L; apical angle about 100°. 


Wollongong Point, district of Illawarra." 

Observation h .—This species is well represented in the Varney 
Parkes collection by a series of exceptionally well preserved speci¬ 
mens, which includes internal casts and complete testiferous shells. 
The entire series are smaller in size than the specimens figured and 
described by Dana, of which I possess plaster casts. 

McCoy 10 published a description of a small shell which he called 
Pachydomus f pusillus. Tie remarks that he had his doubts as to 
the correct genus for this form but finally decided upon the latter 
on account of the thick shell, external ligament, and general habit. 
Dana several years later, when publishing his final descriptions, 
placed this species in the synonymy of his .4. cythcrea, apparently 
treating it as a small form. In the large collection I have examined 
there is a series of specimens which consistently agree with McCoy's 
Pachydomus pusillus. This species has therefore been reinstated, 
but under the generic name of Astartila, not Pachydomus , as it is 
an edentulous form. 

Included with the plaster casts of Dana's type specimens of 
this species was on internal cast which differed noticeably in form 
from the typical specimens. It undoubtedly should be referred to 
A. cyprina , and it is figured under this species. 


w McCoy.—Ann. Mag. Nat. Hist., xx, 1847, p. 302, pi. xvl, figs. 1, 2. 
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The characteristics of A. cytherea, as well as its relationships, 
were dealt with by Dana in his final paper, from which the follow¬ 
ing description is quoted: 

“The proportions of this species; its beak thrown a little for¬ 
ward in the exterior shell as well as cast, so that in the latter the 
profile of the front below it is strongly concave; the anterior 
muscular impressions, and especially the abrupt depression (in cast 
abrupt elevation of half a line) at the upper side of each larger, 
are striking peculiarities of this species. The lateral surface of the 
beak in the cast is flattened, and this flattened area extends evenly 
to the large muscular impression. The anterior part is hardly more 
than one quarter the whole length, while it is one-third iu the 
cyprina” 


The dimensions of the figured specimens, which include several 
casts of Dana’s types, are approximately as follows: 


Length 

Height 

Thickness 


PI. xxv, 
fig. 12. 
38 mm. 
35 mm. 
27 mm. 


PI. xxv, 
fig. 15. 
30 mm. 
30 mm 
20 mm. 


PI. xxvi, 
fig. 1. 

46 mm. 
45 mm. 
31 mm. 


PI xxv, 
fig. 13. 

33 mm. 

34 mm. 
19 mm. 


Localities and horizon .—Stonehumpy Ck., Bowen River (E. 
Edelfelt); Wollongong Point, district of Illawarra (Dana); Mt. 
Vincent (De Koninck) ; Jamberoo; Gerringong; Ulladulla; Branx- 
ton, Maitland district; Crooked River, Kiama. Permo-Carbon¬ 
iferous, Upper Marine Series. 

Collection .—The Australian Museum, Sydney. 


Astartila compressa tip. nov. 

(Plate xxviii, figs, fi ll.) 

Description .—This is a medium sized shell, which attains a 
length of approximately 40 mm. The valves are relatively shallow 
and in general outline are almost circular. The profile of the shell 
immediately below the beak is slightly concave. The umbones are 
blunt, not prominent, and almost centrally situated. They are 
slightly recurved anteriorly, and are in contact with one another. 
The hinge line is strongly arched. The test or shell is com¬ 
paratively thin. The internal cast possesses a flattened area on 
the anterior lateral surface of the beak, and this extends from 
the tip to the anterior adductor muscle impression.' A slight depres¬ 
sion or groove, which would correspond to a ridge on the inner 
surface of the valve, extends downwards from the beak, posteriorly, 
to the pallial line. The posterior muscle scar is indistinct, sub¬ 
quadrate in shape, not excavate and is large. The anterior muscle 
scar is the smaller of the two, oval in shape and strongly excavate 
posteriorly. The pallial line is distinct, curved, and entire. 
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The ornamentation of the valves consists of growth plates or 
lamellae. These are approximately ten in number, separated by 
distinct grooves, and superimposed are closely crowded concentric 
striae. The internal surface of the valve is smooth. 

The dimensions of the holotvpe and co-types are approximately 
as follows: 


Length 

Height 

Thickness 


flg. 11. fig. 8. 
42 mm. 38 mm. 

42 mm. 42 mm. 

16 mm. 16 mm. 


- Plate xxviii 

flg. 9. flg. 6. 
40 mm. 30 mm. 
40 mm. 34 mm. 
15 mm. 


fig. 10. 
41 mm. 
37 mm. 
17 mm. 


Observations .—This species is apparently a very common 
species in the Upper Marine beds at Schnapper Point, Kioloa, in 
the South Coast district, and to my knowledge has not been 
collected elsewhere. The gritty sandstone in which they are pre¬ 
served does not, however, favour perfect preservation, and the speci¬ 
mens are in most cases distorted, and characters are fragmentary. 
At first glance this species would appear to have more affinities 
with the genus Pachydomus than with Astartila , because of the heavy 
surface folds and comparative thickness of the shell substance. The 
absence of teeth in all specimens is the main character on which 
this species has been placed in the genus Astartila. It is a very 
characteristic type and differs markedly from all other members 
of the genus. 

In the series examined there appears to be two definite types, 
but owing to the bad state of preservation of the specimens T have 
been unable to separate them. Further specimens may yet, how¬ 
ever, come to hand, and the following points of difference may l>e 
of value: 

(1) In Plate xxviii, figures 6 and S, the shell is higher than 
*long, figure 10 is longer than high, and in figures 7, 9 

and 11 is as wide as long. 

(2) The beak in the former is considerably recurved, and 
causes the profile of the valve below the beak to be 
concave. In the latter this is practically straight, and 
the beak, if recurved, is only slightly so. 

(3) The test or shell substance in the former is thinner than 
in the latter. 

Localities and horizon .—Jerrawanglo; Schnapper Point, Kioloa. 
Permo-Carboniferous, Upper Marine Series. 

Collection. —The Australian Museum, Sydney. 



60 


RECORDS OF THE AUSTRALIAN MUSEUM. 


Astartila ctprina Dam. 

(Plate xxviii, figures 1-5.) 

Astartila cyprina Dana, Amer. Jonrn. Sci. (4), ii, 1847, p. 155. 

Id., Geol. Wilkes’ U.S. Explor. Exped., 1849, p. 689; pi. iii, figs. 

6 and 7. 

Pachydomu8 cyprina De Koninck, Mem. Geol. Survey of N.S.W., 

Pal. No. 6, p. 217, pi. xviii, fig. 6. 

Dana’s description taken from his final paper is quoted for 
reference. 

“Oblong, thick, length one-third greater than height. Exterior 
surface coarsely and unevenly concentric striate. Inner surface of 
valves minutely rugulose, and below the palleal impression vertic¬ 
ally subplicate. Muscular impressions excavate; the smaller 
anterior oblong, sigmoid; the larger subquadrate, very convex, 
marked vertically with a few lines, the posterior hardly excavate. 
Length 2-^ inches; height L; apical angle 118°. 

Wollongong Point, district of Illawarra.” 

Observations. —This species is represented by a small series of 
exceptionally well preserved specimens, which include both internal 
casts and testiferous valves. Two plaster casts of Dana’s types of 
this species, one of an internal cast, and another showing portions 
of the external shell, have been used for comparative purposes. Also 
included with the above series is Dana’s cast forwarded as .4. 
cytheria but which possesses the characters of the present species. 
The majority of specimens I have examined are slightly smaller than 
those described by Dana, but in every other detail they agree 
perfectly with the typical species. 

De Koninck has placed cyprina in the genus Pachydomus. 
After an examination of all specimens I can find no trace of teeth 
and therefore am compelled to refer this species back to Astartila , 
and to place Pachydomus cyprina De Kon. as a synonym. 

The anterior adductor muscle scar is the larger of the two and 
is oblong with elongation in the direction of the strise. The pallial 
impression has a slight curve, instead of the rather abrupt bend 
posteriorly which characterizes the members of the genus Pachy 
domus. These characters were pointed out by Dana, who also 
mentioned that the anterior muscular impression differs in form 
from that of Pachydomus. 

Dana’s remarks on this species are as follows: 

“The vertical plications below the palleal impression are charac¬ 
teristic. It is also peculiar in the character of its larger anterior 
muscular impression and its proportional dimensions. Also, the 
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cast from the beak downward is but slightly flattened, and the 
space between the flattened area and the muscular impression is 
convex, owing to the continuation of the convexity of the muscular 
impression itself.” 

The dimensions of the figured specimens, chosen from the series 
examined, are approximately as follows:. 


fig. 5. 

Length 45 mm. 

Height .. .. 30 mm. 

Thickness .. 29 mm. 


Plate xxviii 
fig. 4. fig. 1. 
35 mm. 48 mm. 

38 mm. 40 mm. 

25 mm. 29 mm. 


fig. 3. 
55 mm. 
45 mm. 
32 mm. 


Localities emd horizon .—Wollongong (McCoy); Flagstaff Hill, 
Wollongong (W. S. Dun). Permo-Carboniferous, Upper Marine 
Series. 

Collection .—The Australian Museum, Sydney. 


Astartila orliqua sp. now 
(Plate xxv, figures 5-7.) 

Description .—This is an extremely equilateral shell, equivalve, 
thick and oblong. It is considerably inflated and is at least one- 
third longer than high. Valves are strongly convex. The beaks 
are thick, wide apart, and are situated so far forward as to over¬ 
hang the antero lateral margin of the valve. The anterior lateral 
surface of the beak is flattened, and this flattened area extends 
almost to the pallial line. The posterior portion of the shell is 
convex and slopes away towards the margins. The junction between 
these two areas is in the form of a ridge, noticeable on the umbo 
and merging with the shell before reaching the pallial line. 

The />rnamentation of the external surface consists of broad 
concentric growth plates, which mark the various growth stages 
of the shell. These are about eight to ten in number and give the 
valve a coarsely costate appearance. Superimposed on these are 
finer and very numerous striae, concentrically arranged. The inner 
surface of the valve is marked with minute radiating striae, which 
terminate at the pallial line. These are more or less anastomosing 
in character. Below the pallial line ornamentation is absent except 
for a few indistinct folds. The muscle scars are unequal in size. 
The anterior adductor muscle scar is the smaller of the two, sub- 
quadrate in outline, and is excavate. The posterior scar is exceed¬ 
ingly large, and is elongated oval in shape. It is marked with very 
fine striae. Pallial line is entire and slightly curved. A deep lunule 
is present just anterior to the beaks. The ligament is external, 
broad and elongated. 
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The dimensions of the figured specimens are approximately as 
follows. These include the holotype and co-types. 

/- Plate xxv - N 

fig. 6. fig. 7. fig. 6. 

Length .. .. 40 mm. 27 mm. 24 mm. 

Height 28 mm. 19 mm. 19 mm. 

Thickness .. 28 mm. 19 mm. 16 mm. 

Observations .—There is nothing, to my knowledge, in the 
Astartilidw with which this species could be compared. The 
extreme anterior position in which the beaks are placed makes this 
an outstanding form, owing to its pronounced equilateral shape. 
Other strong characters are the median ridge and great length of 
the shell in comparison with its height. 

Localities and horizon .—Cambewarra Mountains, near Jam- 
beroo; Gerringong; Ulladulla. Permo-Carboniferous, Upper Marine 
Series. 

Collection .—The Australian Museum, Sydney. 


Astartila coaruLENTA Dana. 

(Plate xxvi, figures 2-5.) 

Astartila (?) corpulenta , Dana, Amer. Journ. Sci.. (4), ii, 1847, 

p. 155. Id., Geol. Wilkes’ U.S. Explor. Exped., 1849. p. 691, 

pi. 3, fig. 3. 

Dana’s final description of this species is as follows: 

“Ventricose, oblong, a little inequilateral, sub-elliptical, pro¬ 
longed in front, inferior margin arcuate; umbos elevated; 
surface concentrically subrugose. Length 1J inches; height 
•ASj- L; thickness L; apical angle about 120°. 

Wollongong Point, district of Ulawarra.” 

Observations .—This species was placed only provisionally in 
the genus Astartila by Dana, owing to the lack of characters 
exhibited in his specimens. It is represented in the Varney Parkes 
collection by a comparatively large series of specimens. There 
seems to be little doubt that Astartila is its correct genus, for it 
is an edentulous form, which, together with such external characters 
as general outline, dimensions, and ornamentation, seems to point 
conclusively to that genus. 

The sculpture on the external surface of the shell is coarsely 
costate or lamellated, giving the shell a roughened appearance. In 
many specimens which were examined the coarse sculpturing had 
been removed by erosion, leaving a smooth surface which shows 
faint traces of fine concentric striae. The general outline and almost 
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equilateral form of this species are its most characteristic points. 
It may be separated from A . cyclas , which is also only slightly in¬ 
equilateral and possesses the same type of sculpturing, by its length 
relative to height and its stoutness. A. corpulenta is much stouter 
than the former and is longer than high. 

The dimensions of several of the better preserved specimens are 
approximately as follows: 


fig. 3. 

Length 40 mm. 

Height ... 23 mm 
Thickness — 


Plate xxvi -^ 

fig. 2. fig. 4. 

Dana’s cast. 
38 mm 37 mm. 

23 mm. 24 mm. 

17 mm. 20 mm. 


Localities and horizon. —Sohnapper Point, Kioloa; Oerringong; 
riladulla. Permo-Carboniferous, Upper Marine Series. 

Collection}. —The Australian Museum, Sydney. 


Astaktila parkesi sp. nor. 


(Plate xxvii, figures 12-14.) 

Description. —The shell is small, broad and thick, strongly 
inflated in the umbonal region. Equivalve and inequilateral; valve 
about one-third longer than high. The beaks are situated anteriorly, 
are fairly prominent and widely separated. They are slightly 
recurved posteriorly. The anterior slope of the valve strongly 
convex; posterior surface of valve is elongated and narrows con¬ 
siderably towards the extremity. The external sculpture consists 
of coarse concentric growth plates, approximately 10 in number. 
Superimposed on these are minor costae, which are more numerous 
but indistinct. Musculature is uncertain. The posterior adductor 
muscle scars are the larger and are excaxate, whereas the smaller 
scars are not excavate. On the internal cast a flattened area extends 
laterally ^pom the tip of the beak to the pallial line. Pallial line 
cuned and entire. 


The dimensions of the holotype and co-types are approximately 
as follows; 


Length 

Height 

Thickness 


r -Plate xxvii 

fig. 14. fig. 12. 

27 mm. 16 mm. 

20 mm. 10 mm. 

18 mm. — 


fig. 13^ 
21 mm. 
15 mm. 
14 mm. 


Observations. —This species resembles A. corpulenta to a 
certain degree, but differs in being a much smaller shell, and being 
considerably stouter, when the different proportions of the two 
shells are taken into consideration. The beaks on A. corpulenta 
are almost median in position and divide the shell into practically 
even posterior and anterior portions. In this species the beaks are 
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anterior in position, and the anterior portion of the shell is only 
one-third the length of the valve. The lateral portion of the beak 
has a flattened surface in the latter, whereas in the former it is 
absent. 

Localities and horizon. —Gerringong; Wyro. near Ulladulla. 
Permo-Carboniferous, Upper Marine Series. 

Collection .—The Australian Museum, Sydney. 


Astartila cyclas Dana. 

(Plate xxv, figures 1-4.) 

Astartila cyclas, Dana, Amer. Journ. Sci. (4), ii, 1847, p. 155. Id., 

1849, Geol. Wilkes’ U.S. Explor. Exped., p. 690, pi. 4, fig. 3. 

Dana's final description of this species, published in 1849, is as 
follows: 

“Rather thin, a little longer than high, nearly equilateral, apical 
angle large. Exterior surface marked unevenly with irregular con 
centric striae. Anterior muscular impression strongly excavate; 
larger sub-orbicular, without vertical striae; smaller narrow, oblong. 
Posterior muscular impression hardly excavate. Length 1^ inches; 
height L.; thickness of cast L.; apical angle of shell 135°. 

Wollongong Point, district of Illawarra." 

Observations .—This species is represen ted by a series of casts 
and complete testiferous shells with the external marking well 
preserved. The internal cast of this species is one that is very 
characteristic owing to its extreme thinness, particularly on the 
antero lateral and ventral margins. It has a distinct keeled appear¬ 
ance being swollen in the umbonal region and flattening out towards 
the margins. The lateral surface of the beak is flattened and extends 
from the tip of the beak to the pallial line. The anterior muscular 
scar is strongly excavate, vertical in position and faces obliquely 
inwards. Smaller anterior muscle scar is absent in specimens 
examined. The area between the flattened surface and the muscle 
scar is slightly concave or flat. The external sculpture or marking 
of the valve consists of broad, irregular, coarse, concentric growth 
plates. These are about 6-8 in number and are separated from one 
another by grooves or depressions. Finer stria? are also present 
superimposed on the growth plates. The internal surface of the 
valve is lightly marked with transverse rugosities above the pallial 
line. Several indistinct folds may be present beyond the pallial 
line. External ligament is rather well developed, external, and 
elongated. 
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Dana remarks: 


“This is the thinnest of the species obtained. The beak of the 
cast is very thin, and the flattened area distinct; the surface between 
this area and the muscular impression is flattened or slightly 
concave. The cast has the margin thin as in cyprina. The smaller 
anterior muscular impression is vertical and faces very obliquely 
inward. The pallial impression is very distinct. The anterior 
portion of the shell is more than a third of the whole length.” 


The dimensions of several of the figured specimens are approx- 


imately as follows: 




t -Plate i — 

- N 


fig. 1. fig. 3. 

fig. 4. 


(Dana's cast) 


Length 

34 mm. 38 mm. 

34 mm. 

Height 

26 mm. 30 mm. 

25 mm. 

Thickness 

.. 15 mm. 9 mm 

17 mm. 


(one valve) 



The internal cast, possessing as it does the very flattened 
margins, bears a resemblance to .4. cyprina, but differs in being 
much smaller and also in the fact that the beaks are not produced 
anteriorly as in the latter species. The complete specimen with the 
test preserved is almost equilateral in form and therefore an out¬ 
standing form and one that could hardly be mistaken for any other 
species in the genus Astartila. 


Localities and horizon. —Gerringong; Schnapper Point, Kioloa; 
Cabbage-Tree, Jervis Bay; Conjola. Permo-Carboniferous, Upper 
Marine Series. 


Collection .—The Australian Museum, Sydney. 


Astartila polita Dana. 

(Plate xxvi, figures 9-12.) 

Astartila polita Dana, Amer. Journ. Sci., (4), ii, 1847, p. 155. Id., 
Geol. Wilkes’ U.S. Explor. Exped., 1849, p. 690, pi. iv, fig. 2. 

Pachydomus politus , De Kon, Mem. Geol. Survey of N.S.W., Pal., 
No. 6, 1898, p. 218, pi. xix, fig. 4. 

Dana’s description of this species is reproduced for reference: 

“Rather thin, somewhat longer than high. Exterior surface 
smooth and shining, with faint concentric lines. Valves thin. 
Muscular impressions very slightly excavate, palleal faint. Large 
anterior muscular impression with transverse striae, but none 
vertical. Length 1 to 1| inches; height ^ L.; thickness L. ; 

apical angle 114°. 

Black Head, district of Illawarra.” 
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Observations.—This is an edentulous form and therefore must 
be referred to the genus Astartila and not to Pachydomus where De 
Koninck placed it. Dana in his observations remarks that “The 
shining exterior and thinness of the shell are peculiar and its texture 
in the specimens seen was usually rather soft and dark green in 
colour, like a compact chlorite. The lateral surface of the beak 
in the cast is flattened, nearly as in cytheria .” 

Several of the above distinctions, such as the shining exterior, 
texture and colour appear to me to be rather vague characters, 
and would depend a great deal on the beds in which the specimens 
were preserved. Many of the specimens examined have these charac¬ 
teristics, but I would hesitate in saying that they were peculiar to 
the species. 1 have assumed that Dana in giving the dimensions 
of his specimens bases the height and thickness on the percentage 
of the length of the shell. For instance, a height of L. would be 
half as high as long. In his preliminary paper Dana gives the 
height of this species as —^ L., but this is undoubtedly an error and 
should read L., which is the height given in his final paper in 
1849. 

In the series of specimens I have examined, there appears to 
be only very slight differences between A . polita and A. transversa. 
Dana in his description states that the valves as well as the shell 
are thin in the former and thick in the latter, but I fail to see 
marked difference in thickness, even When comparing the plaster 
casts of his types. The dimensions given in both of Dana’s 
descriptions are also practically identical. Furthermore both these 
species possess the flattened lateral surface of the beak and it is 
equally prominent in A. transversa and in A. polita. 

The main differences between these two species may be briefly 
summed up as follows: 

(1) The beaks in the cast of A . polita are more upright than 
in A. transversa , giving the latter species a more com¬ 
pressed and elongated appearance. 

(2) The distance between the tip of the beak and the 
anterior muscle scar is greater in .4. polita than in 
transversa , and furthermore in the former the profile is 
concave, while in the latter it is more or less straight. 

(3) The anterior adductor muscle scar in A. polita has its 
long axis much more nearly horizontal in position than 
in A. transversa ; the scar in the latter is practically 
vertical in position and is also more distinctly marked 
with vertical stri®. 

These characters, although seemingly definite, appear to vary 
in the series T have* examined, and it is only after a very close 
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examination and comparison that these two species may be 
separated, unless extreme types are met with. There is a gradation 
between the two species and the characters vary considerably. 

The dimensions of several specimens chosen from the Varney 
Parkes collection, and figured are approximately as follows: 


Length 

Height 

Thickness 


'fig. 11. 
35 mm. 
26 mm. 
18 mm. 


— Plate 
fig. 12. 

30 mm. 
25 mm. 
15 mm. 


xxvi — 
fig. 10. 
32 mm. 
25 mm. 
20 mm. 


fig. 9.' 
40 mm. 
30 mm. 
21 mm. 


Localities and horizon. —Wollongong (W. B. Clarke) ; Black 
Head, Illawarra (Dana); Gerringong; Jamberoo; Crooked River, 
near Kiama; Wyro, near Ulladulla. Permo-Carboniferous, Upper 
Marine Series. 

Voil eel ion .—The Australian Museum, Sydney. 

Astartila transversa Dana. 

(Plate xxvi, figures 13-17.) 

Astartila transversa , Dana, Amor. Journ. Sci., (4), ii, 1S47. p. 155. 

7d., Geol. Wilkes T.S. Explor. Exped., 1849, p. 690, pi. 4, fig. 4. 

Dana's final description of this species is as follows: 

“Thick, oblong (length one third greater than high). Posterior 
muscular impression faint: larger anterior sub-elliptical, somewhat 
excavate, without vertical striae: smaller obliquely excavate, sigmoid. 
Length of cast 1£ inches; height L.; thickness L. Apical 
angle of cast 105°, of shell 115°. 

Wollongong Point, district of Illawarra.” 

Observations. —In my remarks on .1. polita I pointed out that 
there is a very close similarity between that species and .4. trans¬ 
versa, and enumerated the differences. Dana in his remarks on this 
species says: “This species is remarkable for being a third longer 
than high. It has the lateral surface of the cast, from the beak 
downward, strongly flattened, and between this area and the 
muscular impression, the surface (which is of the same width as the 
flattened area) is also flattened or a little concave. The palleal 
impression is faint.” 

The dimensions of .4. polita and A. transversa are practically 
the same, and the flattened surface of the beak is also present on 
both species to the same degree. In this species the external mark¬ 
ing of the shell is not as coarsely costate as in other species of 
Astartila. On the growth plates are superimposed numerous fine 
concentric costae, which are very distinct after slight erosion has 
taken place. The internal surface of the valve is covered with 
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minute irregular rugosities and some indistinct folds below the 
pallial impression. 


The dimensions of the figured specimens are approximately as 
follows: 


Length 

Height 

Thickness 


/- Plate xxvi — 

fig. 16. fig. 13. fig. 15. 


35 mm. 40 mm. 

25 mm. 30 mm. 

19 mm. 20 mm. 


34 mm. 
25 mm. 
18 mm. 


fig. 14. 
Dana's cast. 
37 mm. 

28 mm. 

23 mm. 


Localities and horizon. —Gerringong; Wyro, near riladulla; 
Wollongong Point, district of Illawarra (Dana). Permo-Carbon¬ 
iferous, Upper Marine Series. 

Collection .—The Australian Museum, Sydney. 


Astartila intrepida Dana. 

(Plate xxvi, figures 6-8.) 

Astartila intrepida, Dana, Amer. Journ. Sei., (4), ii, 1847, p. 155. 

Id., Geol. Wilkes’ U.S. Explor. Exped., 1849, p. 689, pi. iii, fig. 5. 

Pachydomus ovalis (?) McCoy, Ann. Mag. Nat. Hist., xx, 1847, p. 

302, pi. xiv, fig. 4. 

The final description of this species published by Dana in 1849 
is as follows: 

“Thick, length but little greater than height, anterior part about 
one-third whole length. Lateral surface evenly convex, marked quite 
neatly with concentric striae. Anterior muscular impressions 
excavate; the smaller sub-quadrate, the larger transverse with a 
number of fine vertical lines on the posterior quarter. Length If 
inches; height L.; thickness L.; apical angle about 120°. 

District of Illawarra, at Wollongong Point.” 

Observations .—Several specimens from the Varney Parkes 
collection have been referred to this species. They agree exactly 
with Dana's description, which is as follows: 

“This is a thick species distinguished by its anterior muscular 
impressions and general proportions. The cast from the beak 
obliquely downward is strongly flattened; and between this area 
and the large anterior muscular impression, the surface is some¬ 
what convex, and moreover it is smooth without minute corruga¬ 
tions. The striae of. the exterior surface are strong and quite neat, 
although somewhat irregular, and the surface is a little shining.” 
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The dimensions of seveTal specimens, including a cast of Dana’s 
type of this species, are approximately as follows: 


, -Plate xxvi-^ 

fig. 8. fig. 7. flg. 6. 

(Dana’s cast) 

Length .41 mm. 42 mm. 43 mm. 

Height .31 mm. 33 mm. 35 mm. 

Thickness .. .. 23 mm. 21 mm. 23 mm. 


Localities and horizon .—Wyro, near Ulladulla; Wollongong. 
Permo-Carboniferous, Upper Marine Series. 

Collection .—The Australian Museum, Sydney. 


Astartila ovata ftp. nov. 

(Plate xxvii, figures 1-5.) 

Description. —The shell is of small size, oblong and longer than 
high. Its beaks are prominent, placed fairly wide apart and are 
anteriorly situated. Distance between the tip of the beak and the 
anterior muscle scar is short, and the profile is concave. The 
valve is strongly convex and flattens out only at the margins. The 
anterior portion of the shell is at least one-third the length of the 
valve. The anterior muscle scar is small and obliquely excavate. In 
outline it is subquadrate and marked with transverse striae. The 
posterior muscle scar is the larger of the two. It is broadly oval in 
shape, slightly excavate, and ornamented with concentric growth 
rings. The smaller anterior muscle scar is absent. The pallial line 
is entire, slightly curved and distinct. The lateral surface of the 
umbo is flattened, and this flattened surface extends downward to 
the pallial line. The area between the anterior muscle scars and the 
flattened surface is concave. The interior surface of the valve is 
smooth except for a few indistinct folds. External ornamentation 
unknown. The ligament is external, short, and narrow. 

The dimensions of the holotype aud co-types which have been 
figured are as follows: 

, - Plate xxvii -\ 

fig. 1. flg. 2. fig. 3. 

Length .18 mm. 20 mm. 20 mm. 

Height .. .. 15 mm. 18 mm. 16 mm. 

Thickness .... — 10 mm. — 

Observations, —This species, to my knowledge, has been collected 
only in the Wandrawandian Series and is always enclosed in 
a fine matrix of ferruginous sandstone which is literally crowded 
with pelecypod and brachiopod remains. It is a very handsome shell 
somewhat similar to A. polita but differing markedly in the small 
sice and in the fact that the anterior muscle scars are strongly 
excavate and small in comparison with the size of the shell. The 
flattened surface of the umbo is also very wide. In the series of 
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specimens examined there appears to be two definite types, one 
which possesses the flattened umbo, and another in which it is 
absent or nearly so. The latter type has a narrow ridge extending 
from the posterior side of the beak to the back of the posterior 
muscle scar. This, in the internal cast, is present in the form of a 
slight groove. It is also more elongated than the typical species, 
but, owing to lack of material, the separating of these two forms 
must wait. I have no doubt that further material will prove this 
another species or at least a variety. 

Localities and horizon .—Wandrawandian Series, Tianjarra, 
south coast of New South Wales. Permo-Carboniferous, Upper 
Marine Series. 

Collection .—The Australian Museum, Sydney. 


Astaktila qtadrata sp. nor. 

(Plate xxvii, figures 6-8.) 

Description .—This is a medium sized, oval shell \erv thick 
and almost equilateral. Valves strongly convex. The beaks are 
almost median in position, very blunt in the complete shell and 
slightly produced in the cast. Anterior and posterior lateral 
margins of the valve, between the beaks and the anterior muscle 
scars, straight. Anterior adductor muscle scars are obliquely 
excavate, broadly oval in outline and ornamented with fine trans¬ 
verse striae. No trace of smaller anterior scar. Posterior adductor 
scar large and not excavate. Ligament external, broad, and 
narrow. 

The external sculpturing of the valve consists of concentric 
growth plates separated by comparatively deep grooves or depres¬ 
sions. Superimposed on the growth plates are numerous fine striae. 
The internal surface of the valve is quite smooth. The growth plates 
give the exterior of the valve a roughened appearance. 

The dimensions of the figured specimens, which include the 
holotype and co-types, are approximately as follows: 


f - Plate xxvii -> 

fig. 6. fig. 7. fig. 8. 

Length . 30 mm. 31 mm. 30 mm. 

Height . 27 mm. 27 mm. 24 mm. 

Thickness .. .. 20 mm. 20 mm. 17 mm. 


Observations ,—There is no other member of the genus 
AstartUa which possesses the same stoutness in comparison with 
length. It is an outstanding form in virtue of its almost equilateral 
form, its dimensions, and strong ligament. 
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Localities and horizon. —Wollongong; Gerringong. Permo- 
Carboniferous, Upper Marine Series. 

Collection .—The Australian Museum, Sydney. 


Astartila dklicatula sp. nor. 
(Plate xxvii, figures 9*11.) 


Description .—This is a small shell which attains a length of 
approximately 20 mm. only. It is inequilateral and equivalve, pro¬ 
duced posteriorly, and slightly longer than high. The beaks are 
prominent, anteriorly situated and pointing anteriorly. The valves 
are convex anteriorly and flattened posteriorly. This flattened 
surface extends downward, parallel to the umbo, to the ventral 
margin. The line of demarcation between these two areas produces 
a ridge which gives the shell a very characteristic appearance. The 
larger anterior adductor muscle scar has its long axis vertical in 
position and in shape it is narrow and elongated. Tt is obliquely 
excavate. Xo trace of smaller anterior muscle scars. The posterior 
adductor scar is large and only faintly discernible. 

The external valve ornamentation consists of about eight con¬ 
centric growth plates. These are smooth and separated by shallow 
grooves. The whole surface is then traversed by numerous fine 
concentric striae which is very characteristic and gives the shell a 
very delicate appearance. The internal surface of the valve is 
marked with four or five ridges, which appear in the internal casts 
as grooves. 


The dimensions of the figured s]>ecimcns are approximately as 
follows: 


-- Plate xxvii - 

fig. 9. fig. 10. fig. 11. 

Length . 21 mm. 16 mm. 19 mm. 

Height . 18 mm. 14 mm. 16 mm. 

Thickness .. .. 6 mm. 6 mm. 8 mm. 


Observations .—This species is represented by a small but 
excellently preserved series of specimens, which include examples of 
testiferous united valves and internal casts. In form they resemble 
A , snbearinata and also in the ornamentation, as both species 
possess the very accentuated fine external sculpturing. The 
differences may be briefly summed up as follows: 

(1) A. subcarinata is a large shell compared with the present 
species, which is only one-third to one-quarter the size 
of the former. 

(2) A. subcarinata has a flattened portion on the beak of the 
internal cast extending from the tip of the beak to the 
pallial line. This is absent in dclicatula. 





72 


RECORDS OF THE AUSTRALIAN MUSEUM. 


(3) The shell of A. subcarinata is produced more posteriorly 
than in the present species. 

Localities and horizon .—Gerringong. Permo-Carboniferous, 
Upper Marine Series. 

Collection .—The Australian Museum, Sydney. 


Astautila pusilla (McCoy). 

(Plate xxix, figures 8-12.) 

Pachydomu8 pusillus McCoy, Ann. Mag. Nat. Hist., xx, 1847, p. 302, 
pi. xvi, figs. 1 and 2. Id., De Kon., Mem. Geol. Survey of 
N.S.W., No. 6, 1898, p. 217, pi. xix, fig. 2. 

Observations. —This species was originally described by McCoy 
in 184T under the name of Pachydomus pusillus. In 1849 Dana 
placed it as a synonym of his Astartila cytherea , but De Koninck 
in 1898 restored it to its original genus, Pachydomus. This species 
is represented by a comparatively large series of specimens including 
both testiferous united valves and internal casts. They are all 
edentulous forms, and in McCoy's types, of which I have plaster 
casts, there is also no trace of teeth. As the genus Pachydomus is 
characterised by the possession of teeth, it is necessary again to 
place McCoy’s species in the genus Astartila. 

The following description has been compiled from the series 
examined, which as a rule are smaller in size than McCoy’s type 
specimens. 

The shell is small and globose; it is as high as long or higher, 
and slightly higher than thick. Valves are strongly convex, with a 
rounded ventral margin. The beaks are pointed, median in position, 
produced above the hinge line and recurved anteriorly. They are 
placed fairly wide apart. The lateral surface of the beak is flattened, 
and the flattened area extends from the tip of the beak to the 
adductor muscle scar. The larger anterior muscle impression is 
obliquely excavate, subquadrate in shape, and is placed parallel to 
the direction of the beaks. The posterior muscle scar is broadly 
oval and superficial. It is the larger of the two. Pallia! impression 
is entire and gradually curved. The external valve ornamentation 
consists of rather coarse growth plates, with finer striae super¬ 
imposed. Internal surface of valve smooth. Hinge line arched; 
test of shell thin. 


The dimensions of the figured specimens are approximately as 
follows : 


e - Plate xxix -\ 

fig. 10. fig. 11. fig. 12. fig. 9. 
Length ..... 10 mm. 16 mm. 20 mm. 17 mm. 
Height 22 mm. 18 mm. 21 mm. 19 mm. 

Thickness .. 18 mm. 13 mm. 18 mm. 14 mm. 
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This species may be separated from A . cythcria, the only other 
group of Astartila which it resembles in any way, by its small size 
and great thickness. Its sharp pointed beaks projecting well above 
the hinge line make it an outstanding type. 

Localities and horizon .—Wollongong sandstone (McCoy); 
Jamberoo; Gerringong. Permo-Carboniferous, Upper Marine Series. 

Collection .—The Australian Museum, Sydney. 


Astartila centralis sp. nor. 

(Plate xxix, figures 4-7.) 

Description .—This is a medium sized shell, fairly globose, and 
attains a length of approximately 22 mm. The valves are strongly 
convex in the uinbonal region but flatten out towards the margins. 
The beaks are prominent, anteriorly situated, and point anteriorly. 
In the cast widely separated. The anterior lateral surface of the 
umbones is flattened, and this flattened surface, which is of con¬ 
siderable extent, extends from the tip of the beak to the pallial 
line. The surface between the adductor muscle scars and the 
flattened area is concave. The larger anterior scars are sub- 
quadrangular in shape and are marked with vertical striae. The 
upper portion of the scar excavate. The posterior scar is sub- 
circular in outline, slightly excavate, and marked with three or 
four heavy curved striap. Pallial line is distinct, entire and slightly 
curved. The external valve marking consists of fairly coarse con¬ 
centric growth plates, separated by slight grooves. Test is very thin, 
the ligament external, short, and broad. 


The dimensions of the figured specimens, which include the 
holotype and eo types, are approximately as follows: 


Length* .. 

Height 

Thickness 


flg. 7. 
21 mm. 
20 mm. 
15 mm. 


— Plate 
flg. 6 
21 mm. 
20 mm. 
15 mm. 


xxix — 
flg. 5 
22 mm. 
21 mm. 
13 mm. 


fig. 4.' 
24 mm 
23 mm 
14 mm 


Observations .—This is a fairly common species and, so far 
as I know, has been collected only from the Gerringong beds. They 
have been excellently preserved, and include testiferous united 
valves and internal casts. It has a slight resemblance to A. eytheria 
but differs from that species in not having the beaks produced above 
the hinge line, and also in being smaller in size. The muscle scars 
in this species are strongly excavate, whereas in \. eytheria they are 
not so pronounced. 

Locality and horizon. —Gerringong. Permo-Carboniferous, 
Upper Marine Series. 

Collection ,—The Australian Museum, Sydney. 
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Astartila subcarinata ftp. nov. 

(Plate xxix, figures 1-3.) 

Description .—This is a thick and inflated shell, longer than 
high, and equilateral. The beaks are anteriorly situated and point 
anteriorly. A narrow groove extends from the anterior portion of 
the beak downwards past the anterior muscle scar, to the pallia] 
line. This on the internal surface of the valve would be in the form 
of a ridge. The posterior portion of the shell is flattened, and the 
flattened portion extends from the tip of the beak to the ventral 
margin. The line of demarcation between the convex anterior 
portion and the flattened posterior portion of the shell is very pro¬ 
nounced. The large anterior muscle impression is only slightly 
excavate. It is sub-quadrangular in outline and the long axis is 
almost vertical in position. There is no trace of a smaller anterior 
muscle scar. The posterior muscular impression is not excavate, 
and is the larger of the two. It is broadly oval in shape. The 
external marking of the shell consists of growth plates which are 
comparatively smooth and numerous. Finer striae are superimposed 
on these growth plates concentrically. 

The dimensions of the figured specimens which include the 
holotype are approximately as follows: 


,-Plate xxix- 

flg. 1. fig. 2. fig. 3. 

Length . 40 mm. 31 mm. 33 mm 

Height . 33 mm. 28 mm. 30 mm 

Thickness 34 mm. 20 mm. 19 mm 


Observations. —This species is an outstanding type of the 
members of the Astartila group and can lie compared with only one 
species, A. delicatula. Both species bear a slight resemblance to 
members of the genus Ma>onia, on account of the ridge which 
separates the flattened and the convex regions of the shell. The 
characters, however, entirely disassociate them from that genus. 
The main points of difference between the two species is that 
A. delicatula is a much smaller form than the present species, a ml 
is also not so inflated. It may lie possible that A. delicatula is a 
small form of this species, but until further specimens come to hand 
showing a gradation between the two species they must be kept 
separate. 

Localities and horizon. —Wyro, near Ulladulla; north of North 
Head, Ulladulla. Permo-Carboniferous, Upper Marine Series. 

Collection. —The Australian Museum, Sydney. 

A8TARTILA SUBGEMMA Sp. UOV. 

(Plate xxix, figures 13-15.) 

Description .—This is a small shell, somewhat oval in out¬ 
line and inflated. The valve flattens out towards the margins, 
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particularly anteriorly. The beaks are practically median in 
position, giving the shell an equilateral appearance, and are blunt. 
The anterior muscular impression is large, broadly oval in out¬ 
line and is obliquely excavate. The posterior muscle impressions 
are oval, slightly excavate and ornamented with curved striae. 
Pallial line is entire and slightly curved. 


The dimensions of the figured specimens are approximately as 
follows: 


t -Plate xxix- N 

fig. 13. fig. 14. fig. 15. 

Length .18 mm. 14 mm. 16 mm. 

Height . 15 mm. 12 mm. 14 (?) 

Thickness 10 mm. 8 mm. — 


Observations. —This small and dainty shell is one that could 
be readily mistaken for Astarte gemma. In the series of specimens 
examined there were found specimens which were edentulous while 
others possessed teeth. Externally the characters were identical, so 
that this species is, one might say, an Astarte gemma which is tooth¬ 
less. 


Localities and horizon. —Gerringong. Permo-Carboniferous, 
Upper Marine Series. 

Collection. —The Australian Museum, Sydney. 
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HERPETOLOGICAL NOTES. 

No. I. 

By 

J. B. Kinghorx, C.M.Z.S., 

Zoologist, The Australian Museum. 

These notes concern specimens in the Australian Museum 
reference collection. 

Hylophorbus robustus Boulenger. 

Mantophryne robusta Boulenger, Proc. Zool. Soc. Lond., 1898, p. 
476 and p. 480, pi. xxxviii, fig. 4. 

Gnathophyrne robusta v. Mehely, Termesz. Ftizetek, xxiv, 1901, p. 
225, pi. vi, figs. 1-3 (skull), pi. ix, figs. 6-9 (eggs and embryo). 

Hylophorbus robustus Van Kampen, Amphibia Indo-Australian 
Archipelago, Leiden, 1923, pp. 143-144. 

Hylophorbus sp. Kinghorn, Rec. Austr. Mus., xvi, 6, 1928, p. 289. 

When I made my first note on this species only three specimens 
were available, but I have since received three more from the 
collection of the late Professor Launcelot Harrison; all were 
collected in the Mount Lamington district, Northern Division, 
Papua, by Mr. C. T. MacNamara. "While the specimens agree in all 
major characters with H . robustus , some of them have minor 
characters in common with H . microtis and these are worth noting. 

The interorbital space may be from once and one-third to once 
and four-fifths as broad as the upper eyelid, and the tympanum is 
almost as large as the eye. 

The skin of five specimens preserved in Bles solution is quite 
smooth, and the general colour is greenish black above and grey 
below, the central area of the back being much faded, almost to 
pinkish grey. On the lateral and dorsal areas are a number of 
black spots each with a yellowish-white centre, forming a kind of 
ring, each spot being on a slightly raised area. The whitish patch 
in the groin may be small and almost circular in shape, or large 
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and irregular. The undersurface is finely speckled with white dots. 
The spirit specimen has a somewhat rugose skin; the colour is 
brown above and yellowish white below. There is a large whitish 
patch in the groin, and the sides are white spotted, but the dark 
brown spots of the dorsal surface, which are raised up, have not 
the white centres common to the specimens preserved in the Bles 
solution. 


Ceramodactylus damaeus Lucas and Frost. 

Ceramodactylus damaeus L. and F., Proc. Roy. Soc. Victoria (n.s.), 
viii, 1896, p. 1, and Kept. Horn. Sci. Exped., pt. ii (Zoology), 
1896, p. 119, pi. ix, fig. 2. Id., Boulenger, Ann. Mag. Nat. Hist., 
(6), xviii, p. 233. 

When Boulenger described his new species Diplodactylus steno- 
dactylus in the work quoted, he made the following note which 
attracted my attention and led to this examination: “This new 
species, described from a single male specimen without tail, is allied 
to and appears to connect Diplodactylus steindachneri, Blgr., and 
Ceramodactylus damaeus , Lucas and Frost, the latter probably bear¬ 
ing no real affinity to the genus to which it has been referred.” 

I have examined the paratypes, from Charlotte Waters, Central 
Australia, together with several other specimens, and find that the 
species is not referable either to Ceramodactylus Blanf., or DipUb 
dactylus Gray. In the general shape of the body, limbs and the 
swollen palmar surfaces it resembles Rhynchoedwra , blit it is so 
constantly different from any of these in other characters that I 
feel it should be placed in a new genus, and I would suggest the 
name Lucasius after one of its founders, Mr. A. H. S. Lucas. 

As in the eenus Rhynchocdura , the digits are granular inferiorlv, 
but each granule is spine-like. The mental and rostral are normal, 
not nail-shaped, and the labials are distinct, while in Rhynchoedura 
they are absent. 


Lttcasitts, gen . nor . 

Generic definition. —Digits cylindrical, covered above with 
imbricate scales and on the sides and undersurfaces with small 
spine-like tubercles. The claw is retractile beneath a nail-like scale, 
and surrounded below and at the sides by a rosette of small spine¬ 
like tubercles. Body covered with imbricate scales; tail with 
squarish imbricate scales. 

Genotype.—Ceramodactylus damaeus Lucas and Frost. 
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The measurements of the specimens examined are given below: 



Total 

Length. 

Body. 

Tail. 

Snout to 
Ear. 

Width of 
Head. 

Length c 

Fore. 

rf Limbs. 

Hind. 

A 




45 


12 

8-5 

15 

20 

B 



60 

34 

35 

9 

6-5 

15 

18 

C 



81 

49 

43 

7 

9 

15 

21 

D 



95 

42 

53 

12 

10 

18 

22-5 

E 



01 

48 

43 

12 

10 

17 

22 

F 



00 

47 

43 

11*6 

9-5 

16-5 

21 

O 



85 

45 

40 

11*6 

9 

16 

19-5 

H 



74 

38 

36 

10-5 

9 

14 ! 

17-5 

1 



90 

44 

46 

11*5 

9 

16 

20 


The specimens l>efore me are from the following localities: 
Five from Charlotte Waters, Central Australia (these include the 
paratypes); two from the vicinity of Perth, Western Australia; one 
from Ooldea, South Australia; one from Pooncarie, on the Darling 
River, New South Wales. The last reached me while I was writing 
and constitutes a new record in the distribution of the species. This 
specimen is beautifully marked, the typical white spots being on 
brick-red markings. 


Diplodactylus vittatus Gray. 

Diplodactylus vittatus Gray, Brit. Mus. Cat. Liz., 1845, p. 148. TV/., 
Boulenger, Brit. Mus. Cat. Liz., i, 1885, p. 100. 

Diplodactylus polyophthalmus Giinther, Ann. Mag. Nat. Hist., (3), 
xx, 1867, p. 49. Id., Boulenger, loc. cit., p. 101. 

I have examined a series of seventy specimens of this species 
ranging from 43 mm. to 95 mm. in length, and cannot find any 
variations which prove sufficiently constant to warrant the separa¬ 
tion of D. polyophthalmus from D. vittatus. 

Some specimens which have the typical colour markings of 
D. vittatus have the snout longer than the distance from the eye to 
the ear, while in others the snout may be equal to, or even slightly 
shorter than that distance. The tubercles under the digits are also 
very variable as to size and shape, and I cannot attach any import¬ 
ance to them as specific characters. 

Before me are five specimens from the same locality near Sydney; 
two have the typical markings of D. vittatus , the third has the 
vertebral stripe more or less broken up, in the fourth there are 
distinct round paired spots on the dorsal line and smaller spots 
on the side, while the fifth is greyish with indistinct light spots. 
In all of these specimens the tubercles under the digits are large 
oval in shape, the snout is longer than the distance from the eye to 
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the ear, and the digits vary a little in length and stoutness. There 
are occasional specimens throughout the series which vary so much 
within the limits of the so-called two species that I cannot place 
them either as the polyophthalmus or r Hiatus variety. 


Djplodaotylus t.enic’Auda De Vis. 

Dipiodactylus twnicauda De Y'is, Proc. Linn. Soc. N.S.W., (2), i, 
1886, p. 169. 

Dipiodactylus twniocauda Boulenger, Brit. Mus. Cat. Liz., iii, 1886, 
p. 483. 

There are six specimens of this interesting species in the Aus¬ 
tralian Museum collection, of which three are from Cardwell, one 
from Dawson River, and two from Eidsvold, Burnett River: all these 
localities are in Queensland. 

Examination shows that the external characters do not vary 
to any extent within the series, nor do they differ much from already 
published descriptions. As regards colour, the species is very 
distinctly marked, and the specimens liefore me exemplify this to a 
marked degree. The whole of the body, arms and legs are finely 
spotted with dark brown on a yellowish ground. The typical reddish 
brown band, which commences at the base and extends to the tip of 
the tail, is, in my specimens, bordered by darker bands, chocolate 
brown in colour and spotted with irregular white markings. 


Diplouactylus pulciier Rteindachner. 

Dipiodactylus pulchcr , Boulenger, Brit. Mus. Cat. Liz., i, 1885, p. 

102 . # 

The collection has lately been enriched by six specimens of this 
l>eautiful and comparatively rare species from Western Australia. 
While the structural characters and scaling agree with Boulenger’s 
description, the colour of my specimens is very variable. In four 
specimens from Perth, and one from Malcolm, the general colour is 
reddish brown above and there is a dark line across the occiput, 
besides the usual irregular, transverse, light, dark-edged spots on 
the back. In the remaining specimen from Boulder, which is only 
half-grown, the colours are particularly bright. The band on the 
neck and that behind the shoulders are narrower than usual, and 
two on the centre of the dorsal area are divided into roundish spots, 
below which are several large white spots, and a row of smaller 
ones along the lateral line. 
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Diplodactylus spinigerus Qray . 

Strophura spinigera Gray, Brit. Mus. Cat. Liz., 1845, p. 148. 

Diplodactylus spinigerus Boulenger, Brit. Mus. Cat. Liz., i, 1885, 
p. 99. 

Diplodactylus ciliaris Boulenger, loc . cit., p. 98, pi. vii, fig. 2. 

Diplodactylus intermedins Ogilby, Rec. Austr. Mus., ii, 1892, p. 10. 

Diplodactylus spinigerus Zietz, Rec. South Austr. Mur., i, 3, 1920, 
p. 185. 

When Zietz published his catalogue of the Australian lizards, 
he included a number of species in the synonymy of 2). spinigerus, 
but, while I agree that D. ciliaris and D. intermedins are 
synonymous with D. spinigerus, I am convinced that D. strophurus 
is a separate species. 

I have examined a very large series of specimens and find that, 
while the dorsal tubercles of D. spinigerus and D . ciliaris are almost 
identical, the spines on the tail of the former are much shorter and 
there are no spines on the supraciliary border, the latter being a 
feature of D. ciliaris only. The dorsal tubercles may be in two 
distinct rows, which may be regular or irregular through the 
presence of scattered ones breaking the lines at intervals. These 
tubercles are never so scattered or irregular as in D. strophurus. 

The spines of the supraciliary border and the tail appear to be 
much more highly developed in the more northern forms, and would 
suggest the possibility of a geographical variety or race. It might 
be convenient to regard the specimens from the far north and north 
west Australia as varieties, but I do not think there are sufficient 
grounds to warrant them being placed in a separate species. 

The specimens examined are from the following localities, and 
for convenience I am recording them under their original names: 

D. spinigerus. —New South Wales: Tamworth (8), Lachlan River 
(3), Yandembah (2), Barmedman (1), Coonamble (2), 
Wyalong (3), Hillston (1). Western Australia: Esperance 
(1), Perth (1). Queensland: Bowen (1). 

D. intermedins .—New South Wales: The interior (3 types), Bog- 
gabri (3), Lachlan River (2), Carinda (1). Locality unknown: 
( 8 ). 

D. ciliaris .—Queensland: Sylvania (2). North Australia: Darwin 
(3), King Sound (1). Western Australia: Malcolm (1). 
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Diplodactylus strophurus Dumeril and Bibron. 
Diplodactylus strophurus Boulenger, Brit. Mus. Cat. Liz., i, 1885, 

p. 100. 

Diplodactylus spinigerus part Zietz, Rec. South Austr., Mus. i, 3, 

1920, p. 185. 

As stated in my remarks concerning the previous species, I do 
not agree with Zietz in placing this species in the synonymy of 
D. spinigerus . It is evidently a very rare species, and, despite the 
fact that it is recorded from Sydney (in the British Museum 
Catalogue), I think some mistake was made, for it appears to he 
restricted to localities in the vicinity of the Murrumbidgee River, 
and particularly south-western New South Wales. 

There are three specimens only in the Australian Museum 
collection, two being from Hillston, and one from Leeton, in the 
Murrumbidgee Irrigation Area; the latter was collected by me in 
November, 1927. 

The head of D. strophurus is shorter and deeper than that of 
D. spinigerus , there are small and large tubercles scattered over 
the dorsal area, but nothing to resemble spines. The tail of the 
Leeton specimen is long and thin, without tubercles; in the two from 
Hillston, in which the tail is rejuvenated, the new part is very short 
and thin, suggesting to me that the originals were like those of the 
Leeton specimen. 

Notes on three allied species of Diplodactylus. 

In the following notes I wish to discuss the characters and 
affinity of the following species: 

Diplodactylus hilli Longman, Mem. Qld. Mus., iii, 1915, p. 32, 
Diplodactylus conspicillatus Lucas and Frost, Proc. Roy. Soc. Viet., 
new ser., ix, 1897, p. 55, and Diplodactylus platyurus Parker, Ann. 
Mag. Nat. Hist., (9), xvii, 1926, p. 665. 

Through the kindness of Mr. n. A. Longman, Director of the 
Queensland Museum, I have been able to examine the liolotype of 
his species and compare it with Parker's description of D. platyurus 
and several previously unnamed specimens in the Australian 
Museum collection. The three species are undoubtedly closely allied 
and strikingly alike in general appearance. It was the following 
statement by Parker which led me to make the examination: 

“This species appears to be closely allied to D. hilli , Longman, 
and D. conspicillatus, Lucas and Frost; from the former it may be 
distinguished by its longer snout and broader rostral, from the 
latter by its broader rostral, large upper caudal scales, and the 
coloration.” 
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As an examination of the specimens shows that the upper 
caudal scales of both D. hilli and D. conspicillatu* are quite four 
times as large as the dorsal body scales, and evidently like those 
of D. platyuru8, this character is common to all, and of no specific 
value. There may not be as much difference between D. hilli and 
D. platyurvs as the respective descriptions would imply. In 
measuring the length of the snout Longman has evidently taken the 
distance from the anterior border of the eye to the end of the rostral, 
and has compared that with the distance from the same starting 
point to the ear, and not from the posterior border of the eye to 
the ear as one might assume. The absence or presence of the median 
cleft in the rostral is not a constant character, as one of my speci¬ 
mens shows a short cleft in the rostral while another has none. The 
following table of measurements should help in sorting out some 
of the most outstanding characters, though, apart from the long 
narrow head of D. hilli, measurements alone do not provide much 
of a guide to the species: 



D. platyurus. 
From Description. 

D conspicillatus. 

Three Specimens. 

J). hilli. 

Holotype and Two Others. 

Length.. 

60 

61 61 

73 

60 

68 

66 

Snout to vent . 

44 

46 42 

54 

44 5 

48 

50 

Snout to ear 

10 

9 3 - 

— 

10 

10 

9 

Head, width 

9 

S3 S 5 

9 

7 ft 

H 

S 

Fore limb 

1 

16 16 

16 

13 5 

14 

14 

Hind limb 

16 

IS 18 5 

IS 

1« 

15 

15 

Tail, width 1 

11 

11 — 


1 9 5 

11 

11 


I find that the only conspicuous differences lie in the body 
scaling, and they might be summed up as follows: 

D. hilli, 1 shield between the nasals, dorsal and mid-ventral scales 
about equal in size, laterals smallest. 

D. conspicillatus, 1 shield between the nasals, dorsal scales largest, 
laterals smallest. 

D. platyurus, 2 shields between the nasals, dorsal scales largest, 
ventrals and laterals equal, smaller. 

Very few specimens are known, and it will be seen from the 
above that, were a large series available, the results of an examina¬ 
tion would prove most interesting, more particularly because of 
the widely separated localities of those already known. 

D. hilli has already been recorded from Darwin and Queens¬ 
land, D. con8picillatu$ from Charlotte Waters, central Australia, 
and D. platyurus from Torrens Creek, north Queensland. In the 
Australian Museum collection is one D. consptoillatus from Lawler, 
and two, which I place as D. hilli, from Kalgoorlie; both these 
localities are in Western Australia. 
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Diplodactylus tessellatus Gunther . 

Diplodactylus tessellatus Boulenger, Brit. Mus. Cat. Liz., i, 1885, 

p. 103, pi. viii, fig. 6. Id,, Stirling and Zietz, Trans. Roy. Soc. 

South Australia, xvi, 1893, p. 160. 

I have examined a series of fifty-two specimens of this species 
from somewhere on the Darling River, New South Wales, collected 
during the flood of 1890. 

There is practically no variation from type, except that the 
cones on the fail, which are not mentioned by Boulenger, but which 
were noted by Stirling and Zietz, may be in a paired series extend¬ 
ing the whole length of the tail or may be confined to a few pairs 
near the extremity. The series ranges in length from 42 mm. to 
75 mm. I collected a single specimen under a loose boulder on a 
small rocky ridge, in \erv dry country some thirty miles north of 
Broken ITill, in August, 1928. 


LEPiDOOAcn Lrs guppyi Boulcnffcr. 

Lcpidodactylus yuppyi Boulenger, Proc. Zool. Soc. Lond., 1884, p. 

210. id ., Kinghorn, Rec. Austr. Mus., x\i, 3, 1928, p. 158, 

fig. 28. 

Since writing my paper on the herpetology of the Solomon 
Islands, when this species was unknown to me, a single specimen 
has been collected at Roviana, and presented to this Museum by Mr. 
M. S. Stanley in January, 1928. The locality constitutes a new 
record for the distribution of the species, as previously it was 
known only from Faro Island. It does not differ in any essential 
from lloulenger's description, but the colour is interesting. It is 
\erv pale, almost creamy white above and below: there is a dark 
marking through the loreal region and eye. which fades away near 
the shoulder. There are ten small dark spots along the median 
dorsal line, and the pale bars on the labials are formed by tiny dots: 
there also are some pale markings on the top of the head. 

Mr. Stanley found this little gecko (a very rare species) crawl¬ 
ing up the w T ire netting fence at night, outside the house in which 
he was a guest. 


Varanus gouldi Gray. 

An exceedingly beautifully marked young specimen of this 
species from Kootingal, New South Wales, was presented to the 
Museum by Mr. X. E. Campbell. The dorsal surface is a rich tan, 
crossed by dark bands, there being fifteen of these between the 
shoulder and the groin. The tip of the tail is tan, and the basal 
portion barred alternately with rich brown and lemon-yellow cross 
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bars. The head is tan above and yellow on the sides, with a dark 
brown band from the eye to the nape, and another from the nostril 
to the side of the neck, the space between these bands being lemon- 
yellow. The nnderparts are whitish, the chin and throat dark 
spotted. 


Demansia ornaticbps Macleay. 

Elapocranium ornaticeps Macleay, Proc. Linn. Soc. N.S.W., ix, 
1884, p. 560. 

Diemenia ? ornaticeps Boulenger, Brit. Mus. Cat. Snakes, iii, 1896, 
p. 324. 

Having examined Macleay’s specimen, the holotype, which is 
in the Macleay Museum, Sydney University, I can confirm 
Boulenger’s identification, but as the synonymy has been changed 
since the compilation of his catalogue, the species now stands as 
Demansia ornaticeps. 

Denisonia forresti Boulenger. 

Demansia forresti Boulenger, Ann. Mag. Nat. Hist., (7), xviii, 1906, 
p. 440. 

It appears to me that this species is synonymous with 
Denisonia suta Peters, the only outstanding difference being the 
number of scale rows. Unfortunately the type is not available to 
me, as, I understand, it is in the Berlin Museum. I would suggest 
that it be examined and compared with I), suta , in conjunction 
with a previous paper of mine in which I declared D. frenata, 
D. frontalis , and D. stirlingi to be synonymous with D. suta. 1 

Dipsadamorphus fuscus Gray. 

Dipsas ornata Macleay, Proc. Linn. Soc. N.S.W. (2), iii, 1888, p. 
416. Boulenger, Brit. Mus. Cat. Snakes, iii, 1896, p. 81. 

Boulenger, in regarding Macleay’s description as insufficient, 
was doubtful whether this species belonged to the genus Dipsada¬ 
morphus, though he felt that that was the genus to which it should 
be referred. 

I have examined Macleay’s specimen and find that it has 19 
rows of scales and not 15, as in his description, probably a mis¬ 
print. The dentition and all external characters show that, with¬ 
out any doubt, it is identical with Dipsadamorphus fuscus Gray. 

Macleay’s specimen is from King Bound, north-west Australia. 


Klnghorn.—-R*c. Austr. Mug., xlii, 3, 1920, p. 110. 




A NEW GENUS AND SPECIES OF BAT 
(KERIVOULIN/E) FROM THE SOLOMONS, 
WITH A REVIEW OF THE GENERA OF 
THE SUB-FAMILY. 

By 

Ellin Le G. Tkovghton, 

Zoologist, The Australian Museum. 

(Figure 1.) 

A small but extremely interesting collection of bats was 
recently presented to the Australian Museum by Mr. J. II. L. 
Waterhouse, F.R.A.I., Headmaster of the School and Training 
College of the Methodist Mission at Roviana Island in the New 
Georgia Group of the Solomon Islands. They were secured 
with a view to obtaining ectoparasites as well as enriching the 
collection of Chiroptera, and the donor’s trouble was rewarded in 
both respects. One of the bats proved to be of exceptional interest, a 
complexity of characters rendering allocation to its sub-family 
somewhat difficult, and imolving the description of a new genus 
and species for its reception. 

External features and dentition, with the skull in situ, sug¬ 
gested affinity with the genus Myotis (Vespertilionime), but the 
specific characters were not reconcilable with moluecarum Thomas, 1 
the only species of that genus said to extend to the Solomons. It 
may be noted, however, that Thomas did not give details of the 
material on which this record was based, and, as the coloration 
of his species coincides generally with that of the new form, it 
is conceivable that his Solomon Island representatives may be 
identical with it, the distinction l>eing easily overlooked in a 
superficial examination. 

Closer examination and dissection to expose the sternum and 
its five attached ribs prove conclusively that the Roviana specimen 
belongs to the following sub-family, as defined by Miller, though 
apparently not reconcilable with any known genus within it. 

Sub family KERIVOFLIN.E, 

1878. VespertilioHCs Dobson, (’at. Chiropt. Brit. Mus., p. 108 
(part). 


c 


1 Thomas.—Ann. Mag. Nat. Hist. (8), xv, 1915, p. 170. 
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1891. VespertiUonid<F (part; Vespertilionine division, part) Flower 
and Lydekker, Mammals, living and extinct, p. 661. 

1907. Kerivoulina » Miller, Bull. U.S. Nat. Mus., lvii, pp. 197 (key) 
and 232. 

Distribution. —Africa, south of the Sahara; India and the 
Malay Region; New Guinea and northern Queensland to the 
Solomon Islands (first record). 

Characters. —Externally as in the Yespertilioninse. Sternum 
broad and greatly foreshortened, its median length less than twice 
the breadth of the presternum; median lobe of the presternum small 
but distinct, upright. Keel of mesosternum low. Only four or five 
ribs articulate with the sternum. 

Principal subdivisions. —The three genera hitherto recognised 
are Keriroula , Phoniscus , and Chrysopteron. 

Remarks. —The peculiar shortened sternum and number of 
ribs readily distinguishes the members from those of all other sub¬ 
families of VespertilionidflP, but the complex inter-relation of minor 
characteristics between the various genera, and Myotis (Vesper- 
tilionina 1 ), renders generic differentiation more difficult. 

Prior to Jentink's 2 description of Chrysopteron in 1910, the 
known genera, Keriroula and Phoniscus , were characterised by 
having the premolars well developed, the upper middle one never 
being minute, and the mandibular ones always subequal. Miller 8 
based Phoniscus upon the greatly enlarged and peculiarly shaped 
upper canine and the four-cusped inner mandibular inciRor. 
Chrysopteron is distinguished from both these allies by having a 
minute upper middle premolar internal to the tooth row, and the 
middle mandibular one considerably smaller than the first, as in 
species of Myotis. It is further distinguished from Kerivoula in 
having the two inner lower incisors four- instead of three-cusped; 
this feature also distinguishes it from Phoniscus, in which only 
one incisor is four-cusped, though affinity with the latter is thus 
implied. 

As a further complication, the Roviana specimen's premolars 
definitely ally it with Chrysopteron, though the two inner lower 
incisors are tricuspid as in Kerivoula , while the enlargement and 
grooving of the canine indicates a leaning towards Phoniscus . 
However, the specimen from the Solomons differs from the three 
allied genera in certain essential characters, and, in view of the 
present confusion as to the status and affinities of genera and 
individual species, it seems advisable to make it the type of a new 
genus, thus assisting the elucidation of complex inter-relationships, 


* Jentink.—Note* Leyden Museum, xxxii, 1910, p. 74. 
« Miller.—Proc. Biol. Soc. Wash., xviii, 1905, p. 22 9. 
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until there is a complete understanding of the variability and 
relative value of the characters shown by members of the sub¬ 
family. 

The new genus may be diagnosed as follows:— 

Axamygdox gen. nor. 

Differential eharaeterx. —Externally a dull-coloured Kerivoulid, 
lacking the brilliant orange wing-markings of Chryxopteron, to 
which it is most nearly allied by the possession of a minute, 
internally placed, upper middle premolar, a character lacking in 
Keriroula and Phonixeux . Clearly differentiated from its nearest 
ally, Chryxopteron, by the combination of these characters:—two 
inner lower incisors tricuspid: 1st and 2nd phalanges of the 3rd 
digit subequal. In Chryxopteron these incisors are four-cusped, 
and the 1st phalanx is decidedly longer than the 2nd (6-7 mm.). 
Ears simple in outline, without the deep concavities in the hinder 
margin existing in both species of Chryxopteron. Forearm 38*5 
nun. (One species. Habitat: Solomon Islands.) 

Skull .—lira incase not quite as elevated as in Keriroula and 
Phonixeux , but apparently more so than in Chryxopteron , described 
as "flat, not inflated”: there is a low but definite sagittal crest, 
not present in the two former. Rostrum short and broad, con¬ 
siderably shorter than bra incase. Nares differently shaped to those 
of Keriroula , more acutely angled posteriorly, though compara¬ 
tively broader, as in PhonixeUx : viewed from above, the greatest 
breadth of the aperture appears equal to or very slightly less than 
its length, instead of scarcely, or not half the length as in Keriroula. 
The width is rather greater than the length in Phonixeux. 

Dentition. —Formula as in the allied genera. 

I'pper xgriex. —Roth incisors bicuspidate and almost equal in 
height, the outer one separated from the canine by a decided space 
about equal to the anterior width of the incisor. Canine long 
and strong, its appearance suggesting that described for Phonixeux : 
the point extending well beyond the cingulum (about f mm.) of 
the opposing canine when jaws are closed. The inner side of the 
tooth strikingly flattened, even concave: a well defined longitudinal 
groove in front, and a decided posterior cutting edge. Middle pre¬ 
molar (p 3 ) minute, internally placed. Molars as described by 
Miller for Keriroula and Phonixeux , 4 m 1 and nr without hypocone, 
m a with metacone and three commissures well developed. Cingula 
well developed around the inner side of m 1 and m 2 . 



features. 
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Lower series .—Two inner incisors tricuspid, not imbricated, 
except that the outer cusp of i 2 slightly overlaps i»; is bulky, nearly 
as wide as long, higher than others and w ith four definite cusps, 
tw r o outw r ard and tw r o inwardly placed. Premolars not subequal, 
the middle small, barely half as high and about one-quarter the bulk 
of pi; P 4 somewhat larger and decidedly higher than pi, about 
two-thirds the height of canine. Molars differing from Kerivoula 
and Phoniscus in showing a decided contrast in the height of the 
protoconid and hypoconid in nil and m 2 , the hypoconid about 
three-quarters the height of protoconid. 

Palate-ridges. —Seven, including three anterior undivided 
ridges, followed by four divided ones, and a short undivided one 
posteriorly. 

External characters .—General coloration dark, without con¬ 
trasted markings on the membranes. Ear reaching the nostril when 
laid forward, without deep emargination in the hind border. Tragus 
long, broadly convex in outer lower two-thirds, the tip attenuated. 
Third and fourth metacarpals about equal, the fourth a fraction 
longer, instead of slightly shorter (Kerivoula and Phvniscus) and 
decidedly (3-4*5 mm.) shorter (f hrysopier on). 1st and 2nd 
phalanges of 3rd digit subequal, the 2nd a fraction the longer, 
contrasting with Chrysopteron in which it is definitely shorter 
(6-7mm.) than the ist. 

Affinities .—Though Anamyydon is allied to Chrysopteron by its 
minute p 3 and unequal low’er premolars, the characters separating 
them are definite and so complexly intermingled with those of the 
allied genera as to suggest that the new r form has been independently 
derived. Principal claims to distinction are the absence of crowd¬ 
ing or marked imbrication of the low'er incisors, of which the 
inner two are three- and not four-cusped; also in the marked 
differences in the relative lengths of the metacarpals and phalanges 
compared with those of its allies, and the complete absence of 
bright fur and contrasted wing coloration. In support of the 
theory of independent development, these differential characters 
may possibly illustrate the effect of habits resulting from isolation 
in a different environment. For instance, decided crowding and 
imbrication of the low er incisors in Chrysopteron implies shrinkage 
of the mandible anteriorly, which, associated with the two four- 
cusped inner incisors, probably indicates differences of diet and 
feeding habits. Furthermore, the marked contrasts in metacarpal 
and phalangeal dimensions noted above are possibly due to the 
more restricted insularity of the Solomon Island genus. In this 
respect the brilliant coloration of both species of Chrysopteron is 
also of some theoretical importance. Jentink has drawm attention 
to “an interesting biological observation” published in 1900 5 con- 


6 Flower.—Proc. Zool. Soc., 1900, p. 347. 
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cerning a Siamese specimen of the similarly coloured Keriroula 
picta which says: “Orange-colored bat from a Swamp called Bang 
Falari at the Rangsit Canal: it sleeps in the flottur of the Calct 
Lilly'’ The italics are Jentink’s, who remarked “It sounds like a 
wonderful tale, a golden and red and black colored bat sleeping 
in a Lilly-flower.” It is reasonable to suppose that the parallelism 
shown in the equally brilliant coloration of Chrysopteron, which 
likewise extends to the membranes and ears, is proof of the adoption 
of similar habits involving a need for the same protective coloration; 
thus the sombre colour of the fur and membranes of Anamygdon 
is an additional indication of independent development in a 
different environment. 

In brief review, it may be pointed out that the relative pro¬ 
portions of the phalanges of the 3rd digit separates Anamygdon 
from both Chrysopteron and Keriroula ; detailed dimensions of the 
phalanges of Phoniscus are not available. The definite sagittal 
crest of \ namygdon is lacking in Keriroula and Phoniscus , a 
feature not dealt with by Jeutink for Chrysopteron. On the con¬ 
trary, the shape of the nares of Anamygdon is markedly different 
to that of Keriroula , but apparently quite like that of Phoniscus: 
as yet undescril>ed for C hrysopteron . The lack of marked imbrica¬ 
tion of the lower incisors appears to ally the two forms having 
these inner teeth three-cusped. 

Interesting queries arising are as follows: In <hrysopteron , 
is the up]ter outer incisor separated from the canine by a decided 
space, is the upper canine grooved anteriorly and flattened 
internally, what is the relative width and length of the nares viewed 
from abo\e, and is there a definite sagittal crest? What are the 
detailed dimensions of the wing-parts of various species of 
Phoniscus ? Whatever the answers to these queries, there seems 
little doubt that the Solomon Island specimen represents a distinct 
generic form which has evolved independently at the southern 
extremity oMhe sub family's range. 

(ienotype .— Described below. 

Anamygdon solomoxis sp. nor 
(Figure 1.) 

A small, dull-coloured species without contrasted markings: 
the ear simple in outline, without deep emargination behind. Both 
upper incisors are bicuspidate, the outer one separated from the 
canine by a decided space. Greatest length of skull 15*4 mm. 
Forearm 38-5 mm. 

External characters.— Ear narrowly oval, when laid forward 
reaching but not surpassing the nostril, the outline simple (much as 
figured for M. adrersus); a slight notch in the middle of the outer 
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margin not seen in figures of that species, but no trace of the deep 
emargination described in species of the allied genera. The inner 
margin has a slight emargination succeeding its commencement, 
thence broadly and evenly convex in its upper two-thirds, the tip 
not emphasised by a flattening in front or a notch behind. Tragus 
with inner margin somewhat curved, slightly concave in lower 
and convex in upper fourth; outer margin serrated, the tip attenu¬ 
ated owing to the gradual but deep emargination of the upper 
fourth, thence evenly convex to its greatest width, opposite the base 
of the inner margin. Below this the outer margin slopes inwards 
and gives rise to a fleshy sub-triangular lobe at the base. Attach¬ 
ment of wings triable in the holotype, to the middle of metatarsus 



Figure 1 


on one side, and the base of the tibia on the other. Calcar extend¬ 
ing for slightly less than two-thirds the length of the membrane- 
margin, the end not free. 

Pelage .—Soft and fine, rather sparse over the fore part of the 
body, densest on the low f er back; hairs on shoulders 6*5 - 7 mm., on 
lower back about 4-5 mm. Face below eye and between 
it and ear naked save for sparse long hairs, otherwise the lips, 
except around nostrils, and the snout, are evenly covered with 
short coarse hairs; forehead and crown well covered with long fur. 
Owing to the dark colour of the almost naked nasal region the 
face appears comparatively well furred. Above, the fur extends 
on to the wdngs to an irregular line between the upper third 
of the humerus and middle of the thigh; a few sparse hairs about 
the knee. Below, the hairs extend outward to about the same line, 
but long pale hairs are scattered to a line with the elbow. Wings 
otherwise naked. Interfemoral not very hairy above or below 
and without a fringe: above, the fur only surpasses the thighs 
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at their inner thirds in a v-shaped patch extending about 9 mm. 
along the tail; below, the interfemoral is entirely without hairs 
which only surpass the line of the thighs by sparsely covering the 
butt of the tail. 

Colour .—Not strikingly bi-coloured, the undersurface decidedly 
paler but not sharply contrasted. Above, the fur is blackish-brown 
basally with a wash of sepia (Ridgway, 1912) on the tips, most 
evident on the lower back; the basal colour somewhat lightened by 
occasional greyish or sepia-toned hairs. Below, the extreme base of 
the fur appears whitish under the microscope, otherwise the basal 
two-thirds is of a somewhat warmer blackish-brown than above, 
similarly interspersed with lighter hairs; the tips are an uneven 
tone of light buffy-brown; some whitish avellaneous hairs fringe 
tlie inguinal region and the long hairs on the wing are avellaneous. 
Ears and wings about blackish-brown** of Ridgway, the inter¬ 
femoral lighter. Membranes without trace of the conspicuous mark¬ 
ings found in some allied forms. 

Skull .—Braincase apparently not as inflated as in Kerivoula 
and Phonincus, but seemingly more so than in Chrysopteron , the 
rostrum short and broad. Nares wide, the width almost equalling 
the length. Low sagittal crest present. 

Dentition .—Upper inner incisor bicuspid, the secondary cusp 
at about two thirds the height. Outer incisor bicuspid and 
separated from canine by a space equal to its width, with a decided 
concave surface directed toward canine; secondary cusp weaker 
than on inner tooth, formed owing to the extension obliquely 
upwards of the posteroexternal cingulum as a stout column 
terminating in a conical cusp resting against, and a little shorter 
than cusp of inner tooth. Outer incisor as bulky as inner but 
about three-quarters its height. Lower incisors not crowded or 
imbricated, except that the outer cusp of i 2 overlaps the inner one 
of i 3 , the two inner ones tricuspid when viewed from any angle 
under high ^power binocular; outer incisor bulky, sub-terete, its 
antero-posterior width nearly equalling its length and equal to the 
length of either of the inner two, twice the width of either. Outer 
incisor higher than others and with four distinct but irregular 
cusps; a large outer one comprising almost half the crown, one 
antero-internally, and two postero-internally. Upper canine strongly 
flattened internally and with a decided groove anteriorly, traversing 
the upper two-thirds of tooth, also a posterior cutting-edge. Upper 
p 1 small, barely half the height of p 4 and about one-quarter the bulk; 
p 3 minute, rounded, flattened from above, internal to the tooth-row 
and not exceeding the height of the cingula ot p 1 and p 4 u hich are 
in contact, therefore it is not visible from without. Lower Pi 
decidedly larger than upper, p 3 half its height and about one-third 
its bulk; p 4 about one-quarter higher than p, and about two-thirds 
the height of canine. 
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Dimensions (the holotype iu spirits, and its skull):— 

Forearm, 38*5 mm. 

Head and body, c43; tail, 33*5; ear (inner edge), 11-3; tragus 
(inner edge), 5-8; tibia, 14*5: bind foot (e.u.), 10*2; calcar, 14*2. 
Complete dimensions, see table on p. 99. 

Skull: Greatest length 13*4; zygomatic breadth, 9*8 - 10; breadth 
of braincase, 7*9; front of canines to back of m 3 , 0; front of p 4 to 
back of m 2 , 3*7. 

Hab .—The Solomon Islands. Holotype from Roviana Island, 
New Georgia Group. 

Holotype .—Adult female. Australian Museum No. M.4301. 
Collected in 1928 by Mr. J. H. L. Waterhouse, F.R.A.I. 

Remarks .—Although characters already detailed render com¬ 
parison with the forms of allied genera superfluous, some points of 
superficial differentiation from geographical neighbours may 
simplify the work of others. From Myotis moluerorum , said by 
Thomas to extend to the Solomons, which has a general similarity 
in colour and, apparently, dentition, it is superficially distinguished 
by its smaller foot which is 10*2 instead of 13, and shorter tibia, 
14*3 instead of 17*3 mm. From Keriroula myrella of the Admiralty 
Islands and Bismarck Archipelago it is readily distinguished by the 
simple outline of the ear, the hinder margin lacking a deep emargin- 
ation in its upper fourth, and the bicuspid, instead of unicuspid, 
inner upper incisor. 

My best thanks are due to Mr. Waterhouse for the opportunity 
to describe this interesting new form from the Solomons, which 1 
have done in considerable detail in the hope that it will assist 
workers with more comprehensive material to unravel the uncertain 
affinities of allied forms. In this regard it may be pointed out, 
with all deference, that the brevity of overseas descriptions of local 
forms, associated with the lack of figures, often greatly increases 
the difficulties of local workers, involving unnecessary labour which 
might be considerably reduced if the wide knowledge of admitted 
authorities were published in more detailed form. 

I am indebted to Miss Joyce K. Allan for preparing the single 
text-figure. 


Key to the genera of Kerivoiti.tnac. ' 

A. Premolars evenly developed; the upper middle one never minute, man¬ 
dibular ones subequal. 

a. Upper canine normal; inner lower incisor with three cusps. Nares 
narrow, width viewed from above scarcely or not half length 
. Kerivoula Gray 
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b. Upper canine elongated, laterally compressed; a marked groove 

anteriorly; inner lower incisor with four cusps. Nares broader, 
width rather greater than length. Phoniscus Miller 

B. Premolars markedly uneven; upper middle one minute, mandibular ones 
very unequal, the middle one about half the height of the first, which 
is smaller than the last. 

c. Lower incisors crowded and much imbricated, the inner and second 

ones with four cusps. 1st phalanx of 3rd digit decidedly longer 
than 2nd phalanx . Chrysopteron Jentink 

d. Lower incisors not crowded, only outer one slightly imbricated, inner 

and second ones three-cusped. • 1st phalanx of 3rd digit subequal 
with 2nd phalanx . Anamygdon gen. nov. 


A Brief Review of tiie Allied Genera and Their Forms. 

Genus Thkysopterox Jentink. 

1910 Chrysopteron Jentink, Notes Leyden Museum, wxii, ]>. 74. 

(linotype.—Keriroula ireberi Jentink. 

Range and number of forms. —.Jentink has described two 
brilliantly coloured forms with orange wing-markings, the geno¬ 
type “ Keriroula" treberi ' 1 being from South Celebes, and bartelsii , 
from the 10,000 ft. top of the Pangerango Mountain, Ja\a. descril»ed 
when the genus was founded. 

Diagnosis. —Separated from Keriroula and Phoniscus by the 
markedly uneven premolars, the upper middle one being minute, 
and the mandibular ones very unequal, and from its nearest ally, 
Anamygdon , by having the lower incisors crowded and much imbri¬ 
cated, with the two inner ones (ij four-cusped, and by the 1st 
phalanx of the 3rd digit being decidedly longer than the 2nd. 

General remarks. —The description of weberi stated that its 
size distinguished it from any other Keriroula , the forearm-length, 
given as 59 nfm., l>eing said to surpass that of any other member 
of the genus by about an inch, but the dimension quoted was sub¬ 
sequently amended by Jentink to 49 mm. 

In describing bartelsii Jentink emphasised that it is larger in 
all dimensions than ireberi [excepting the subequal hindfoot], but 
as the single representatives were of opposite sexes, uniformly 
smaller dimensions could have been compatible with differences of 
sex or age, and not necessarily of specific importance, while other 
superficial differences might have been due to similar causes. How¬ 
ever, certain features mentioned by Jentink apparently leave no 
doubt of either species' validity, as in addition to differences of 
colour arrangement, there is a freely projecting c9id to the calcar. 


Jentink.—Weber‘8 Zoul. Erpebnisse Niederl. Ost-Indien, i, 1890, p. 129, pi. xi. 
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and a well-developed internal cusp on the outer upper incisor in 
weberi, not present in bartehii. 

The latter feature is not only the main differential character, 
but its presence or absence in the two forms of the genus is of 
significance concerning the relative generic importance of similar 
dental features, the inference being that as the four-cuspod inner 
two lower incisors are constant in both species, their value as a 
generic character separating Clvrysopteron from its allies appears 
to be established. Correspondingly, the generic value of the 
character has a distinct bearing upon the status of Anamygdon , 
the nearest ally, in which the inner two lower incisors are three- 
cusped. Furthermore, the size of the middle lower premolar in 
Jentink’s two species appears to be variable, while the reduced 
middle upper one is consistently minute, thus indicating the 
stability of this character as a generic one allying Chrysopteron 
with Anamygdon, and separating both from Kcrivoula and 
Phoniscus. 

The canines of bartehii , and presumably of weberi , were 
described as “strong, especially the upper ones,*' indicating a certain 
accord with those of Phoniscus and Anamygdon , though the descrip¬ 
tion leaves doubt as to the extent of the similarity. 

A possible third species of Vhrysopteron was indicated by 
Jentink in 1910 ( loc . cit. % p. 70) in YespcrtiUo form os us Hodgson, 7 
later figured by Tomes, s which Jentink says “presents the same 
beautiful mode of coloration as Weberi and Bartehii ; it very likely 
is a species of our new genus Chrysopteron” He points out, how¬ 
ever, that the teeth of formosus have not been sufficiently studied 
to decide the matter with any certainty and that he never saw a true 
specimen of it. 


Key to the species of Ciir\sopiekon. 

A. Outer upper incisor with a well-developed cusp internally. End of calcar 


freely projecting. weberi 

B. Outer upper incisor without a cusp internally. End of calcar not free 
or projecting. bartelsii 


Genus Kerivoula Gray. 

Synonymy and diagnosis .—8ee Miller, Bull. U.S. Nat. Mus., 
1907, p. 232, <4 The families and genera of bats,” adding this 
reference, Jentink, Notes Leyden Museum, xxiv, 1904, p. 174-5, in 
which numerous references are quoted and the spelling of 
“Kerivoula” is supported. 


* Hodgson—Journ. Asiatic Soc. Bengal. Iv. 1835, p. 700. 
•Tomes.—Proc. Zool. Soc., 1858, pi. lx. 
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Logotype.—Vespertilio hardwickii Horsfield. 

Geographic distribution .—Africa, south of the Sahara; India 
and the Malay Region; New Guinea and adjacent islands; 
Admiralty Islands and Bismarck Archipelago. 

Number of forms described. —In 1878 Dobson listed the follow¬ 
ing ten species in his British Museum Catalogue; aerosa, africana, 
brunnea, hardwickii, jagorii, lanosa, papillosa, papuensis, pellucida, 
picta. In 1907 Miller (Joe. cit .) gave the recognised forms as 
eighteen but named only the species actually examined, making an 
addition of three to Dobson's list. Jentink (7oc. cit., 1910), how¬ 
ever, added but six additional forms to that list, i.e., smithii , jarana 
1880, harrisoni 1900, pusilla and whiteheadi 1891, of Thomas, and 
minuta of Miller 1898. The following six, overlooked by Jentink, 
were also described prior to 1910— bicolor 1901, muscilJa and picta 
bellissima 1900. of Thomas, depressa and engana 1900 of Miller, 
and agnella 1908 of Thomas. The nine forms described since 1910 
are bombifrons Lyon 1911, cuprosa and phalaena Thomas 1912, 
crypta Wroughton and Ryley 1913, myrella 1911, flora and lenis 
1910, of Thomas, lucia Hinton 1920, and nidicofa zuluensis Roberts 
1921. The total number of forms originally allotted to Keriroula, 
so far as I am aware, is therefore thirty-two, counting the typical 
form of nidi cola. 

General remarks .—Jentink (Notes Leyden. Mus„ 1910) pro- 
\ides instructive notes upon the sixteen species listed, and stresses 
the difficulty involved in a critical examination of the lower 
incisors, to which he attributes the failure of authors adequately to 
describe the important cusps. The incomplete Australian Museum 
material, as well as the iucomprehensive descriptions of individual 
species, precludes any attempt at a general review of the members 
of this genus but it is hoped that the list of species, with the 
following brief comment, may assist those more fortunately armed 
with materia^ 

Of the earlier species listed by Dobson, Jentink has pointed 
out that pellucida has lower incisors typical of Phoniscns , and it 
should apparently be transferred to that genus. Prior to this 
Jentink (Joe. cit., 1891, p. 201) recorded four specimens of pellucida 
from East Sumatra and agreed with Dobson in refuting Tomes' 
suggestion (P.Z.S., 1858) that the species was identical with hard 
wickii , also supplying characters and dimensions which separate 
them. 

In my opinion, Tomes' aerosa with its “long, strong, and 
angular'’ canines may also prove to be a Phoniscus, while Thomas 
has confirmed Miller's suggestion, upon examination of the types, 
that papuensis and jarana are also definitely referable to the allied 
genus. In his description of myrella of the Admiralty Islands and 
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Bismarck Archipelago, a specimen of which was referred to hard - 
tvickii by Dobson in 3878, Thomas notes characters in the skull 
and teeth approaching those of Phonixcux and expresses some un¬ 
certainty as to how far the status of that genus is affected by such 
characters, something of which is also found in his agnella of St. 
Aignan Island, S.E. New Guinea. Thomas has stated that his 
Austro-Malayan flora of South Flores has none of the Phoniscux- 
like characters of the two former, and that it is a large ally of 
hardirickii. 

Regarding brunnea , descril>ed as of uncertain habitat (Madras 
or South Africa) by Dobson in his catalogue, it is of interest to 
note that Chubb 9 has reported its rediscovery in Portuguese East 
Africa; the original was not fully adult and in a very faded con¬ 
dition, so that the details of the fresh adult specimen assigned to 
brunnea with the concurrence of Thomas and Andersen, who com¬ 
pared it with the type, are of considerable importance. 

The range of pirta has l>een increased by the definite recording 
of a specimen from Sumatra (Deli) by Jentink (/or. eit., 1904) 
and another from Tirhut, presumably the island in the Persian 
Gulf, by Inglis, 10 as well as the new subspecies, pirta bellituthna of 
Thomas, described from South China in 1906. 

Excepting only deprexxa Miller 1906 in which the teeth are 
stated to be not obviously different from hardwiekii , and phalaena 
Thomas 1932 in which the 1st and 2nd lower incisors are said to 
bo tricuspid, authors since Dobson have usually failed to describe 
the lower incisors at all. This is most remarkable regarding species 
described since 1907 when Miller established the generic importance 
of these teeth. For instance, Lyon in describing bombifron* in 
1911, 11 which he regarded as “apparently rather closely related" to 
pellucida , which is probably a Phonixeux, did not describe the diag¬ 
nostic lower incisors. There is. in view of many such omissions, 
little to be said, in a comparative sense, regarding many of the 
species listed above, and the preparation of a key to the species 
must be left to someone adequately provided Avith material. 


Gen an Phoxisuus Miller. 

1905 Phonixeux Miller, Proc. Biol. Koc. Washington, xviii, p. 229. 

3907 Phonixeux Miller, Bull. I\S. Nat. Mus., lvii, p. 252 (diagnosis 
and remarks). 

Genotype.—Phonixeux atro.r Miller. 


•Chubb—Ann. Transvaal Museum, Hi, 1911, p. 56. 

10 Inglis.--Journ. Nat.* Hist. Soc. Bombay, xxlv, 1916, p. 354. 
11 Lyon.—Proc. U.S. Nat. Mus., xl, 1911, p. 134. 
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Geographic distribution. —Eastern Sumatra, Java, Papua, 
north-eastern Australia. 

Revieic of forms. — P. atrox was regarded as the sole species’ 
until Thomas, 12 at Miller’s suggestion, examined the types of K. 
papuensis Dobson and K. javana Thomas and declared “both to be 
clearly referable to Phoniscus." According to Miller ( Joe. cit., 1907) 
papuensis was amongst the species examined by him and it is 
remarkable that he retained it in the genus Kerivoula characterised 
by three-cusped inner lower incisors, whereas its subsequent relega¬ 
tion to Phoniscus implies the possession of the four cusps then 
regarded by Miller as typical of his genus. However, Dobson's 
description of papuensis said “all the lower incisors trifid," so that 
unless he was in error, or Miller’s specimen was not authentic, the 
presence of four-cusj)od inner lower incisors apparently ceases to 
be generically characteristic of Phoniscus. It is notable that 
Thomas’ javana' 1 is described as having the teeth “quite similar 
to those of K. papuensis" the inner lower incisors therefore 
apparently lading trilobate, so that the inclusion of these* two forms 
in Phoniscus by Thomas suggests that he either did not check the 
feature, or did not consider it of diagnostic importance. Prior 
to this inclusion, Jentink {loc. cit., 1910) had regarded the two 
forms as of the “true A'cri row Jo-genus" characterised by trilobate 
inner lower incisors. 

Regarding Kerivoula pcllucida Waterhouse, Dobson has 
described the middle lower incisors as “with four distinct cusps 
each.’* According to Miller's key the sjiccies would thus ap]>ear to 
Ik* a Phoniscus as already indicated by Jentink (see above, genus 
Kerivoula). However, the relegation of forms with trilobate inner 
lower incisors to Phoniscus , coupled with the inference that the 
canines of pcllucida were not unusual, as neither Waterhouse nor 
Dobson remarked upon them, affects not only the generic position 
of the species, but the status of the genus also. 

0 

In my opinion, Kerivoula acrosa of the eastern coast of South 
Africa, known only from Tomes' description, 14 is quite possibly a 
Phoniscus , as it was described as having the “Fpper canines long, 
strong, and angular" and the outer up]H*r incisor minute as in 
papuensis, which, being also small in pcllucida , may later prove 
to be a generic character for Phoniscus ; though the characters of 
the lower incisors were overlooked by Tomes, they have not been 
described for most of the later species. For example, as pointed out 
under the genus Kerivoula, Lyon described K. bombifrons as 
“apparently rather closely related" to pcllucida which has the lower 


“ Thomas.—Ann. Mag. Nat. Hist., (8). xiii, 1914, p. 439 
» Thomas.—Ann. Mag. Nat Hist, (5). a, 1880, p. 472. 
u Tomes.—Proc. Zooi. Soc., 1858, p. 333 
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incisors originally characteristic of Phoniscus , but he did not 
describe these teeth for his species. 

As already noted, Thomas (loc. c/t., 1914) described K. myrella 
of the Admiralty Islands and Bismarck Archipelago as being 
“readily distinguishable by the enlargement of its canines, a develop¬ 
ment which reaches its extreme in the great sabre-like canines of 
Phoniscus/’ He further says. “Indeed, I do not feel sure how far 
the status of Phoniscus as a distinct genus will be affected by the 
condition found in K. myrella and agnella , in each of which some¬ 
thing of its character is shown/' 

Generic status. —As papuensis and jarana , which apparently 
possess canines typical of Ph on incus and the trilobate inner lower 
incisors of Kerivoula , have been relegated to Phoniscus , and 
pellucAda with these teeth four-cusped as in Phoniscus apparently 
has the normal canines of Kerivoula , the status of the genus appears 
to be considerably weakened and may largely depend upon the 
condition of the canines in pellucid a, undescribed hitherto. Thus, 
it seems evident that the major characteristics of Phoniscus are 
present in one degree or another in several forms of Kerivoula to 
an extent which strongly suggests that the genotype. P. atrox , may 
represent an extreme form in which these characteristics are 
brought together in their most concentrated state. 

In the absence of essential material it may be suggested that 
examination of the canines of pellucida , and of the incisors of aerosa , 
should authentic specimens become available, together with a com¬ 
parison of the phalangeal dimensions of those forms and of 
papuensis and javaiui, might possibly serve to confirm their asso¬ 
ciation with atrox as isolating the genus Phoniscus. However, for 
the reasons cited, it is more probable that the characters reviewed 
above may so intergrade as to merge Phoniscus with its nearest ally. 
Kerivoula. 


Summary of Genera. 

The new genus, Anamygdon , appears to represent a branch of 
the Kerivoulinae nearest to the Vespertilioninae, and it is not clear, 
upon the material and records available, to what extent its charac¬ 
teristics affect the sub-family relationships, or those of the three 
allied genera. However, Anamygdon is clearly differentiated from 
its nearest ally Chrysopteron , and from Keriv&ula, though it is 
possible that further examination of some of the Kerivoulids more 
local to Australia may show them to be reconcilable to Anamygdon, 
or lead to the elucidation of the uncertain position of Phoniscus 
regarding those forms considered intermediate between it and 
Kerivoula . 
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Dimensions of the Species of Anamygdon and (hr y ho pier on. 
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EXPLANATION OF PLATE XXY. 


Unless otherwise mentioned illustrations are $ natural size. 

A startila cyclas -Dana. 

Fig. 1. Internal cast of united valves. Lateral view, showing 
anterior adductor muscle impression and flattened 
area on umbonal region; A.M., Reg. No. L.648.* 

Fig. 2. Complete shell* showing external sculpturing; A.M., Reg. 
No. L.649. f natural size. 

Fig. 3. Lateral view of a weathered valve, showing sculpturing 
and portion of hinge line; A.M., Reg. No. F.21080. 

Fig. 4. Internal cast. Lateral view, showing flattened area and 
excavate muscle scar; A.M., Reg. No. F.7859. 

Astartila oblique sp. nov. 

Fig. 5. Internal cast of united valves, showing marking on 
internal surface of valve, holotype; A.M., Reg. No. 
F.1288. f natural size. 

Fig. 6. Complete shell. Lateral view with test still attached; 
A.M., Reg. No. F.21087. 

Fig. 7. Lateral view of a specimen with portions of test removed; 
A.M., Reg. No. F.16989. f natural size. 

Astartila danai De Koninek. 

Fig. 8. Complete testiferous valve, showing ornamentation; A.M., 
Reg. No. F.20996. 

Fig. 9. Lateral view of a smaller specimen showing angle of beak; 
A.M., Reg. No. F.22015. 

Fig. 10. Complete specimen, slightly distorted; A.M., Reg. No. 
F.20994. 

Fig. 11. Lateral view of right valve; A.M., Reg. No. F.21001. 
Astartila cytheiea Dana. 

Fig. 12. Lateral view of a cast of the left valve; A.M., Reg. No. 
L.644. } natural size.* 

Fig. 13. Lateral view of right valve, showing flattened area on 
internal cast; A.M., Reg. No. F.21102. 

Fig. 14. Profile of internal cast, showing distance between beaks 
and hinge line; A.M., Reg. No. F.21124. 

Fig. 15. Perfect internal cast. Lateral view of left valve, showing 
muscle scar and flattened area on umbonal region; 
A.M., Reg. No. F.21082. 

* These specimens are plaster casts of Dana's types; many of the originals 
were published in Wilke's “United States Exploring Expedition during the years 
1888*42," (Vol. x] Geology, Atlas (1849). As this publication is comparatively 
rare, the casts, which are perfect replicas, are figured herein. 
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EXPLANATION OF PLATE XXVI. 


Unless otherwise mentioned illustrations are £ natural size. 


Astartila cytheria Dana. 

Fig. 1. Complete testiferous specimen, showing heavy ornamenta¬ 
tion ; A.M., Reg. No. L.643. § natural size.* 

Astartila corpulenta Dana. 

Fig. 2. Slightly distorted specimen of right valve; A.M., Reg. No. 
F.2i025. f natural size. 

Fig. 3. Right valve with portion of left valve; A.M., Reg. No. 
F.21066. £ natural size. 

Fig. 4. Cast of internal left valve; A.M., Reg. No. L.633. | natural 
size.* 

Fig. 5. Lateral view of a right valve; A.M., Reg. No. F.21016. £ 
natural size. 

Astartila intrepida Dana. 

Fig. 6. Specimen of left valve with portion of outer test removed, 
showing flattened portion of umbonal region and ex¬ 
cavate adductor muscle impression; A.M., Reg. No. 
L.638.* 

Fig. 7. An internal cast of left valve; A.M., Reg. No. F.2251. 

Fig. 8. An example of the right valve; A.M., Reg. No. F.21033. 
5 natural size. 

Astartila polita Dana. 

Fig. 9. An internal cast of the left valve; A.M., Reg. No. L.643.* 
Fig. 10. Internal cast of both valves, seen in profile; A.M., Reg. 
No. L.646.* 

Fig. 11. Internal cast of left valve. A lateral view showing the 
upright beak; A.M., Reg. No. F.1131. 

Fig. 12. Internal cast of right valve; A.M., Reg. No. F.21047. J 
natural size. 

Astartila transversa Dana. 

Fig. 13. An internal cast of a left valve, showing excavate muscle 
scar; A.M., Reg. No. F.21067. £ natural size. 

Fig. 14. An internal cast of a right valve, showing flattened portion 
of the umbonal region and depressed beak; A.M., Reg. 
No. L.650.* 

Fig. 15. Internal cast of complete valves, seen in profile; A.M., Reg. 
No. F.21069. 

Fig. 16. Internal cast of right valve, showing large posterior 
adductor muscle scar and depressed beak; A.M., Reg. 
No. F.21072. 

Fig. 17. An internal cast of complete valves. Lateral view of the 
left valve; A.M., Reg. No. F.21151. 


* See footnote to explanation of Plate xxv. 





EXPLANATION OF PLATE XXVII. 


Unless otherwise mentioned illustrations are § natural size. 


A start'll a orata sp. now 

Fig. 1. Internal easts of a right and a left valve enclosed in 
matrix holotype; A.M., Reg. No. F.21126. 

Fig. 2. An internal east of a right valve, showing the small 
excavate anterior adductor muscle impression; A.M., 
Reg. No. F.24300. I natural size. 

Fig. 3. An internal east of a right valve: A.M., Reg. No. F.21149. 
I natural size. 

Fig. 4. An internal east of right valve, showing faint flattened 
area on umbonal region; A.M., Reg. No. F.21143. 

Fig. 5. An example of the more or less depressed type, which 
lacks the flattened region. Showing posterior and 
anterior adductor sears; A.M., Reg. No. F.21040. 

Astartila quadrata sp. now 

Fig. 6. A complete specimen, showing external marking. A lateral 
view of the left valve; A.M., Reg. No. F.22017. 

Fig. 7. A specimen seen in profile, showing wide and pronounced 
external ligament holotype: A.M., Reg. No. F.21199. 

Fig. 8. A complete specimen, showing median position of beak; 
A.M., Reg. No. F.1130. 

Astartila dclicatula sp. now 

Fig. 9. A lateral view of a right valve, showing delicate orna¬ 
mentation; A.M., Reg. No. F.23800. J natural size. 

Fig. 10. An internal cast of right valve, showing internal orna¬ 
mentation of shell; A.M., Reg. No. F.23801. 

Fig. 11. Internal cast of left valve, showing flattened region 
posteriorly; A.M., Reg. No. F.23802. $ natural size. 

Aytartila jmrkcsi sp. nov. 

Fig. 12. Lateral view of right valve, showing heavy ornamenta¬ 
tion; A.M., Reg. No. F.21022. 

Fig. 13. A specimen of complete valves, seen in profile holotype: 
A.M., Reg. No. F.22016. 

Fig. 14. Lateral view of a right valve; A.M., Reg. No. F.21031. 
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EXPLANATION OF PLATE XXVIII. 

Unless otherwise mentioned illustrations are $ natural size, 
Astartila cyprina Dana. 

Fig. 1. A lateral view of an internal cast of a right valve, show¬ 
ing large anterior adductor muscle scar; A.M., Reg. 
No. L.641.* 

Fig. 2. An internal cast of complete valves, seen in protile; A.M., 
Reg. No. L.642.* 

Fig. 3. A specimen with portions of outer shell removed; A.M., 
Reg. No. L.G39. 4 natural size.* 

Fig. 4. Internal cast. A lateral view of left valve, showing 
muscle scar; A.M., Reg. No. F.7188. 

Fig. 5. An internal cast of right valve, showing faint internal 
ornamentation; A.M., Reg. No. F.21003. 

AiitartHa comprexxa sp. nov. 

Fig. 6. A slightly distorted specimen of a left valve, showing 
angle of beak; A.M., Reg. No. F.20927. 

Fig. 7. Left valve, showing ornamentation. The beak in this 
specimen is not recurved; A.M., Reg. No. 2093.". 

Fig. 8. Lateral view of a left valve, with recurved beak; A.M., 
Reg. No. F.20925. 

Fig. 9. Lateral view of a right valve, showing external ornamenta¬ 
tion; A.M., Reg. No. F.20936. # natural size*. 

Fig. 10. A right valve with recurved beak; A.M., Reg. No. F.20910. 
# natural size. 

Fig. 11. A lateral view of a left valve, showing ornamentation, holo- 
type: A.M., Reg. No. F.20907. 


• See footnote to explanation of Plate xxv. 





EXPLANATION’ OK PLATE XXIX. 


Pig. 1. 

Fig. 2. 
Fig. 3. 

Fig. 4. 
Fig. 5. 
Fig. 6. 

Fig. 7. 

Fig. 8. 
Fig. 9. 
Pig. 10. 
Fig. 11. 
Pig. 12. 

Pig. 13. 
Fig. 14. 
Fig. 15. 


All illustrations are natural size. 


Astartila subcarwata sp. now 

A lateral view of a left valve, showing portions of orna¬ 
mentation, and almost vertical adductor muscle scar, 
holotype; A.M., Reg. No. F.21098. 

Complete valves, seen in profile; A.M., Reg. No. F.21095. 

Lateral view of a right valve, showing flattened posterior 
region; A.M., Reg. No. F.23803. 


Astartila centralis sp. now 

Lateral view of a right valve, showing external ornamenta¬ 
tion ; A.M., Reg. No. F.21120. 

An internal cast of a left valve, showing excavate anterior 
muscle scar; A.M., Reg. No. F.1133. 

Lateral view of an internal cast, showing cxeawite 
anterior and posterior adductor muscle sears; A.M.. 
Reg. No. F.21140. 

Lateral view of a right valve, holotvpe; A.M., Reg. No. 
F.1133a. 


Astartila pnsilla (McCoy). 

Internal cast of complete valves seen in profile showing the* 
extreme width between beaks; A.M., Reg. No. F.3104. 
Complete shell. A plaster cast of McCoy's tvpe; A.M., Reg. 
No. L.1424. 

An internal cast of a right valve. Plaster east of McCoy's 
type; A.M., Reg. No. L.1425. 

Lateral view of an internal cast of the left valve; A.M.. 
Reg. No. F.22019. 

Internal cast of a right valve. Lateral view; A.M., Reg. 
No. F.22018. 


Astartila subgemma sp. nov. 

Internal cast of right valve, holotype, lateral view; A.M., 
Reg. No. F.23804. 

Internal cast of a left valve, showing oval anterior 
adductor muscle impression; A.M., Reg. No. F.21190. 

Lateral view of an internal cast of a right valve, showing 
posterior and anterior adductor muscle scars; A.M., 
Reg. No. 23805. 
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STUDIES IN ICHTHYOLOGY. 

No. 3. 1 

By 

Gilbert P. Whitley, 

Ichthyologist, Australian Museum, Sydney. 

(Plates xxx-xxxiv and Figures 1-5.) 

Family LAMNID^E. 

ISURUS MAKO, 8p . TIOV. 

1926 I8uru8 glaucu8 Phillipps, Trans. N. Zeal. Inst, (n.s.) lvi, 1926, 
p. 530, pi. lxxxvii. New Zealand. Not Oxyrhina glauca Miiller 
and Henle, Plagiost. ii, 1839, p. 69, pi. xxix, from Java. 

Mr. Zane Grey has recently written about the large game fishes 
of New Zealand in Natural History, xxviii, 1, 1928, p. 47 et seq ., 
and appears to have introduced two new names: Seriola dorsalis 
for the New Zealand Kingfish or Haku which has been generally 
identified with S. lalandii Cuv. and Val, and Marlina gen. nov. for 
the Striped Marlin Swordfish (Makaira mitsukurii zclandica 
Jordan and Evermann 2 ), genotype by monotypy. These names he 
probably derived from the manuscripts of some American ichthyolo¬ 
gist. Grey also refers to the New Zealand Mako shark as Isurus sp. 
but this might as well have been given a new name also as the New 
Zealand form hitherto called /. glaucus is evidently distinct from 
the typical Javanese species described by Miiller and Henle. The 
excellent account given by Phillipps ( loc . cit.) emphasizes the 
differences between the New Zealand Mako Shark and the true 
Isurus glaucus (M. & H.) and shows that the former requires a new 
name. Isurus mako, nom. nov., is therefore proposed for the speci¬ 
men figured by Phillipps, to whom the credit is due for suggesting 
that the Neozelanic species might be new to science. 

Family SCYLLIORHINIDJE. 

Genus PrisspAtrus Bonaparte 1834. 

1810 Galeus Rafinesque, Cartrtt. Nuovi Generi Spec. Sicilia, Apr. 1, 
1810, p. 13. Part referring to G. melastomus Raf. only ( fide 
Jordan, Gen. Fish, i, 1917, p. 78); Galeus Raf. s. str. has as 
tautotype Squalus galeus Linn. 1758, which is not congeneric. 

*For No. 2, see "Records," xvi, No. 4, 1928, p. 211. 

* Jordan and Evermann.—Occas. Pap. Calif. Acad. Sol., xii, 1926, p. 66, pL 
xlx, flg\ 2. Bay of Islands, New Zealand. 

A 
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1816 Seylliorhinus Blainville, Bull. Soc. Philom., 1816, p. 121—in 
part (fide Garman, Mem. Mus. Comp. Zool. Harvard, xxxvi, 
Sept, 1913, p. 91). 

1821 t Prionurus Otto, Conspect. anim. 1821, p. 6 (not seen). 
Preocc. by Prionurus Lac6p&de 1804. 

3832 Pristiurus Bonaparte, Distr. Meth. Verh. [Saggio distr. metod. 
Anim. Vert.]. 1832. p. 63. Nomen nudum (fide C. D. Sherborn, 
in lit.). 

1834 Pristiurus Bonaparte, Icon. Faun. Ital. (7), 1834 (not 1833 
as stated by Agassiz), descr. of Scyllium melanostomum (fide 
C. p. Sherborn, in lit.). . 

1837 Pristiurus Mtiller and Henle, Arch. Naturg. (Wiegmann), 3rd 
year, pt. i, 1837, p. 396; and Berichte Verh. K. Pr. Akad. Wiss. 
Berlin, July, 1837 (? publ. 1838), p. 113. Not Pristurus 
Rtippell, Neue Wirbeltk. Amphib. 1835, p. 16, a genus of lizards. 

1838 Pristiurus Muller and Henle, Mag. Nat. Hist. (Charlesw.), ii, 
Jan., 1838, p. 34. 

1838 Pristiurus Smith, Proc. Zool. Soc. (Lond.), v (1837), Feb. 13, 
1838, p. 86. Haplotype, Scyllium melanostomum Bonaparte 
(= Galeus melastomus Raf.). 

1838 Pri8tidurus Bonaparte, Mem. Soc. Neuchatel ii, 1838, Sela- 
chorum tabula analytica, p. 11 ( fide Dumeril, Hist. Nat. Poiss. 

i, 1,1865, p. 324; date from Sherborn). 

1838 Pristiurus Miiller and Henle, Syst. beschr. Plagiostomen i, 
1838, p. 15. 

1839 Pristiurus Swainson, Nat. Hist. Classif. Fish. Amphib. Rept. 

ii, July, 1839, pp. 191 and 317. 

1846 Prionurus Bonaparte, Catalog. Metod. Pesci Europei, 1846, 
p. 19. Ex Otto, 1821. Name only, substituted by Pristiurus, 
evidently based on Squalus prionurus Otto, 1821, which is a 
synonym of Pristiurus melanostomus Bonaparte; not Prionurus 
Lac6p&de 1804, another genus of fishes. 

1851 Pristidurus Gray, List. Spec. Fish. Brit. Mus. i, Chrondropt. 
1851, p. 32. 

1865 Pristiurus Dumeril, Hist. Nat. Poiss. i, 1, 1865, p. 324. 

1866 Pristiurus Bocage and Capello, Peixes Plagiost. i, 1866, p. 11. 
One species, P. artedi (Risso) which is a synonym of P. 
melastomus (Raflnesque). 

1870 Pristiurus Gdnther, Cat. Fish. Brit. Mus. viii, 1870, p. 406. 
1895 Pristiurus Goode and Bean, Oceanic Ichthyology, June, 1895, 

p. 20. 
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1908 Pristiurus Regan, Ann. Mag. Nat. Hist. (8), i, June 1, 1908, 
p. 403 (key to spp.). 

1908 Galeus Fowler, Proc. Acad. Nat. Sci. Philad. lx, 1, June 9, 
1908, p. 53. Not Galeus Rafinesque, r. str. G. melastomus Raf. 
designated as type; but Squalus galeus Linn., as tautotype, over¬ 
rules this selection. 

1910 Pristurus Farker and ITaswell, Text-book Zool. ii, 1910, p. 183. 

1912 Pristiurus Engelhardt, Zool. Anzeiger xxxix, 1912, p. 644. 

1913 Pristiurus Engelhardt, Abb. Bayer K. Akad. Wiss. iv, Suppl.- 
Bd. 3, 1913, p. 98. 

1913 Pristiurus Garman, Mem. Mus. Comp. Zool. Harvard xxxvi, 
Sept., 1913, pp. 68 and 91. 

1919 Pristidurus Jordan, Gen. Fish. ii. 1919, p. 194. “Orthotype,” 
Galeus mela8tomu8. 

1919 Pristiurus Jordan, Gen. Fish, ii, 1919, p. 208. 

1920 Pristiurus Jordan, Gen. Fish, iv, 1920, p. 573. Ex McCulloch 
MS. 

1922 Pristiurus Sapmundsson, Yidensk. Medd. Dansk. naturh. 
Foren. lxxiv, May, 1922, p. 169. 

1923 Pristiurus and Pristidurus Jordan, Classif. Fish. 1923, p. 98. 
1928 Pristiurus Whitley, Rec. Austr. Mus. xvi, 4, 1928, p. 238. 

In reply to an enquiry, Mr. C. Davies Sherborn of the British 
Museum, kindly supplied me with 1832 and 1834 references to 
Pristiurus Bonaparte which show that this name cannot be sus¬ 
pected of being preoccupied by Pristurus Riippell 1835, a genus of 
lizards. Mtiller and Henle cited the name in four publications 
which appeared at short intervals in 1837 and 1838. In 1838, 
Bonaparte used the variant Pristidurus , and in 1846 placed the 
name “Prionurus Ott.” in brackets after Pristiurus Bp. Evidently 
he meant to imply that Pristiurus might be regarded as a substitute 
name Tor Prionurus Otto 1821 (type Sqtialus prionurus Otto), 
which is preoccupied by Prionurus Lac£p£de 1804. I have not seen 
Otto’s work, nor have T been able to trace another reference to his 
genus Prionurus. 

The type of Pristiurus is called by most authors P. melanos- 
tomus, but since that species was apparently not described by 
Bonaparte 8 until 1834, it seems more correct to call it P. melas - 
tomus (Rafinesque), which was originally included in the genus 
Galeus . 4 Other synonyms appear to be Scyllium artedi Risso 6 and 
Squalus prionurus Otto. 6 


• Bonaparte—Icon. Faun. Ttal. fasc. 7, 1834, p. 16. Not seen. 

* Rafinesque—Caratt. Nuovi Generi Spec. Sicilia, Apr. 1, 1910, p. 13 (fide 
Jordan. Gen. Fish, i, 1917, p. 78) 

■Kitso.—Journ de Physique, xci, Oct., 1820, p. 241 (ftde Sherborn, Ind. 
Anim.) ; and Hist. Nat. Bur. Merid. lii, 1826, p 117. pi. iii, fig. 6 

•Otto.—Conspect. Anim. 1821, p. 5 (fide MUller and Henle, Plagiostomen). 
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An Australian relative is the deep-water Figaro boardmani 
which is sometimes trawled in the southern waters of New South 
Wales. 7 

Family ATHEBINID-iE. 

Athbrina uisila Jordan and Seale . 

(Fig. 1.) 

1825 ? Atherina migiensis Quoy and Gaimard, Voy. Uranie Physic., 
Zool. 1825, p. 335. Waigiou. 

1898 Atherina lacunosa Waite, Sci. Kept. Pishes, 8 in Farnell, Kept. 
Trawling Oper. ‘‘Thetis,” about June, 1898, p. 60 (Lord Howe 
Island). Not A. lacunosa Bloch and Schneider 1801. Waite’s 
specimens in Austr. Mus. examined. 

1904 Atherina lacunosa Waite, Bee. Austr. Mus. v, 3, March, 1904, 
p. 197. 

1906 Atherina uisila Jordan and Seale, Bull. U.S. Bur. Pish, xxv, 
Dec. 15, 1906, p. 216, fig. 23. Apia, Samoa. Type in U.S. Nat. 
Mus.; 2 paratypes in Austr. Mus. 

1919 Atherina uisila Jordan and Ilubbs, Stud. Ichth., Monogr. 
Silversides (Stanford Univ. Publ.), 1919, p. 42. 

D.viii/i/10; A.i/13; P.16; Vi/5; C. 17. Sc. 43. 



f Whitley.—Bee. Austr. Mus. xvi, 4, 1928. p. 288. pi. xvlli, fig. 3. 

* A preliminary account of the fishes obtained by the “Thetis” was written by 
Bdgar R. Waite in Parnell’s “Report upon Trawling Operations off the Coast of 
New South Wales, between the Manning River and Jervis Bay, carried on by 
H.M.C.S. ’Thetis,’ under the Direction or Frank Farnell, ISsq., M.P.” This was 
issued in 8vo in a pink cover in about June, 1898, and contains. Important notes on 
New South Wales and Lord Howe Island fiBhes. Two new speetes were described 
therein: Biatiopteru* famelU. p. 88, pi. lv; and CMmasra ogilbyi, p. 56, pi. xi. 
An edition dated 7th July, 1898, was issued in a blue cover, 81 x 18 inches, and 
noted in Abstr. Proc. Linn. Soc. N. S. Wales, 81st Aug., 1898. Thus the smaller 
sised edition, which is registered 15th July. 1898, in the Australian Museum 
library, was evidently published first and should be quoted in Ichthyological litera¬ 
ture. The main report on the “Thetis” fishes was not issued until Dec. 28, 1899, 
in Austr. Mus. Mam. iv, part 1. 

In passing, I may also record that Waite’s “The Fishes of South Australia” 
JHandbk. Flor. Faun. S. Austr.) was published on May 22, 1928. A new name, 
Spheroid** laqrimoeu*, was proposed on page 226. 
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This species has been recorded from Lord Howe Island as 
Atherina lacunosa Bloch and Schneider,® which has fewer scales. 
Be-examination of the Australian Museum series shows that the 
Lord Howe Island form is referable to A. uisila Jordan and Seale 
as it not only enters the section Atherina in Jordan and Hubbs’ key 
(loo. tit., p. 14), but has the following characters: Sc. 43, 18 pre¬ 
dorsals, anus midway between origins of ventral and anal fins, teeth 
on vomer, elevated mandibular rami, premaxillary processes slightly 
more than half length of eye. Two paratypes of A. uisila have 
been compared with the Lord Howe Island series, of which one 
specimen (No. 1.6652) is illustrated here. 

Range. —Samoa; Lord Howe Island and New Hebrides (speci¬ 
mens in Austr. Mus.). 

Family LEPTOCEPHALIDiE. 

Genus Leptocephalus Scopoli 1777. 

1763 “Leptocephalus'* Gronow, Zoophyl. i, 1763, p. 135. Non¬ 
binomial. 

1764 “Conger* Houttuyn, Nat. Hist, vii, 1, 1764, p. 103 (fide Sher- 
born, Ind. Anim.). Non-binomial, teste T. Iredale; et vide 
Jordan, Gen. Fish, ii, 1919, p. 167. 

1775 “Conger** Klein, Schauplatz. Natur. i, 1775, p. 22. Logotype, 
Murwna conger Linnaeus (fide Jordan, loc. tit., infra, 1917). 
Non-binomial. 

1776 “Morris** [Pennant], Brit. Zool. iii, 4, 8vo ed., 1776. p. 158, pi. 
xxv, fig. 67. 4to ed. not seen, sed vide Iredale, Proc. Malac. 
Soc. Lond. xv, Dec., 1922, pp. 80-83. Specimen collected by W. 
Morris near Holyhead and sent by Pennant to Gronow of 
Leyden who had named it Leptocephalus. 

1777 £reptocephalu8 Scopoli, Int. Hist. Nat. 1777, p. 453. Genus 
cwlehs. Ex Gronow. Logotype, L. morrisii Gmelin = L. twniola 
Meuschen, the larval form of Murwna conger Linnaeus. Not 
Leptocephalus Basilewsky 1855, another genus of fishes. 

1781 Leptocephalus Meuschen, Index Gronov. Zoophyl. pt. iii, 1781. 
Haplotype, L. twniola Meuschen, based on “Leptocephalus** 
Gronow. 

1789 Leptocephalus Gmelin, Syst. Nat. (Linn.) ed. xiii, i, 3 (before 
20th Nov.), 1789, pp. 1130 and 1150. Haplotype, L. morrisii 
Gmelin. 


•Bloch and Schneider.—Syst. Ichth. 1801. p. 112, ex Forster MS. New 
Caledonia. Idem Forster, Descr. Anim. marls Australis (ed. :Lichtenstein), 1844. 
p. *98. Idem Offilfcy, Mem Qld. Mus. i, 1912, pp 87 and 40, pi xii, A*. 2 and 
tert-fUr. a. 
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1789 Morris Berkenhout, Synops. Nat. Hist. Gt. Brit. Ireland ed. 
2, vol. i, 1789, p. 65. Haplotype, Morris sp. from Anglesea, 
“Br. Zool. iii, No. 67,” * Leptocephalus twniola Meuschen. 
Idem, ibid. ed. 3, vol. i, 1795, p. 65. 

1816 <( Les Congres” Cuvier, R£gn. Anim. ed. 1, ii, “1817” * Dec., 
1816, p. 231. Vernacular, not latinized by Schinz, 1822. 

1817 Conger Oken, Isis, 1817, p. [1182a] (-fide Sherborn). Nomen 
nudum regarded as = “Les Congres,” Cuvier. 

1826 Conger Bisso, Hist. Nat. Eur. Merid. iii, 1826, p. 200. Logo- 
type, by present designation and by virtual tautonomy, Conger 
verus Bisso = Murcena conger Linnaeus. 

1832 Conger Voigt, Das Thierreich (Cuvier) ii, 1832, p. 456. Ex 
Cuvier, vernac. 

1840 “The Morris (Leptocephalus)" Gray, Synops. Cont. Brit. Mus., 
ed. 42, second issue, p. 52. 

1845 Congrus Richardson, Zool. Sulphur (Fish), 1845, p. 105. 
Variant of Conger. 

1848 Congrus Richardson, Voy. Erebus and Terror (Fish, 1848), 
p. 107. 

1917 Leptocephalus Jordan, Gen. Fish, i, 1917, p. 22. 

1917 Conger Jordan, Gen. Fish, i, 1917, pp. 22, 37 and 101. 

1919 Conger Jordan, Gen. Fish, ii, 1919, p. 167. 

1925 Conger Jordan and Hubbs, Mem. Carneg. Mus. x, 2, June 27, 
. 1925, p. 193. 

Status of the genus Morris Berkenhaut . 

In the second edition (1789) of his Synopsis, Berkenhout intro 
duced a new generic name, Morris , on p. 65, as follows:— 

“MORRIS. Head small. Body thin, compressed. Pectoral 

Fins o. 

“1. . . . Anglesea. Eyes large. T6eth in both jaws, minute. 
Dorsal Fin very low, the whole length of the Back. Body ^ 
of an inch thick. Whole Length 4 inches. Sides marked with 
oblique lines meeting in the lateral line. Br. Zool. iii, No. 67.” 

This diagnosis does not appear in the first edition (1769) of 
Berkenhout’s “Synopsis,” but is reprinted without alteration on p. 
25 of the third edition (1795). The first and second editions are in 
the library of Mr. %. Iredale, to whom I am indebted for calling 
my attention to the name Moirris ; the third edition is in the Aus¬ 
tralian Museum. Mdrris Berkenhaut is a valid generic name, and 
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not, like the “Morris” of Pennants “British Zoology,” a vernacular 
designation. It has been overlooked by subsequent authors, and is 
missed from Jordan’s “Genera of Fishes.” As shown in the above 
synonymy, Morris is a direct synonym of Leptocephalus Scopoli; a 
later synonym being Conger Risso, with its variant Congrus 
Richardson. 

Leptocephalus tceniola Meuschen 1781 is the first binomial 
specific name given to the larval form of the conger eel, and is prior 
to Leptocephalus morrisii Gmelin 1789, but both names are 
synonyms of Murcena conger Linnaeus 1758, which must now be 
known as Leptocephalus conger . 

Family MURiENIDJE. 

Pseudeciiidna BRUMMERi (Bleeker). 

1858 9 Murcena brummeri Bleeker, Nat. Tijdschr. Ned. Ind. xvii, 
1858-9, p. 137. Timor. 

1865 Strophidon polyodon Bleeker, Ned. Tijdschr. Dierk. ii, 1865, 
p. 47. Amboina. 

1865 Strophidon brummcri Bleeker, Atl. Ichth. iv, 1865, p. 109, pi. 
clxii, fig. 1. 

1865 Strophidon polyodon Bleeker, ibid. p. 109, pi. clxiii, fig. 3. 

1872 Murcrna tanioides Giinther, Proc. Zool. Soc. Lond. 1871 (May 
2, 1872), p. 674. Savaii, Samoa. 

1901 Strophidon brummeri Jordan and Snyder, Proc. U.S. Nat. 
Mus. xxiii, 1901, p. 885. 

1906 Cymnothorax tcrnioides Jordan and Seale, Bull. TT.S. Bur. 
Fish, xxv, 1906, p. 199, also p. 203 as 'Strophidon brummeri. 

1910 4 furcena brummeri Giinther, Journ. Mus. Godeff. vi, 17 (Fische 
Stidsee ix), 1910, p. 420. 

1913 Oymnothoraw megapterus Weber, Siboga Exped., Fische, May, 
1913, p. 57, pi. vii, fig. 1. Savu Id., East Indies. 

1916 Murwna (Strophidon) brummeri Weber and Beaufort, Fish. 
Indo-Austr. Archip. iii, 1916, p. 359, fig. 179 (references). 

1922 Strophidon brummeri Fowler and Bean, Proc. U.S. Nat. Mus. 
lxii, 2, 1922, p. 9. 

1929 Strophidon brummeri Deraniyagala, Spolia Zeyl. xv, 1, 1929, 
p. 22, pi. ii, fig. p (dentition). 

Mr. Melbourne Ward collected two specimens of this elongate 
eel at Murray Island, Torres Strait. Austr. Mus. Nos. IA.3723-4. 

New record for Australia. 



108 


RECORDS OF THE AUSTRALIAN MUSEUM. 


Family ALABETIDjE. 

Alabes parvulus (McCulloch ). 

(Plate xxxi, fig. 7.) 

1909 Cheilobranchus parvulus McCulloch, Bee. AuBtr. Mus. vii, 4, 
Aug. 30, 1909, p. 316, fig. 18. Bockpools near Sydney. Types 
in Austr. Mus. 

In preservatives, specimens of Alabes generally become opaque 
and lose their natural colours. The painting by Mr. A. B. 
McCulloch reproduced here is therefore of particular value as it 
depicts a living specimen caught in Coogee Baths, near Sydney, on 
2nd August, 1920. 


Family CONGBOGADIDJE. 

Congrogadus subducens (Richardson). 

(Plate xxx, fig. 1.) 

1843 Machcerium subducens Bichardson, Ann. Mag. Nat. Hist, xii, 
Sept. 1, 1843, p. 175, pi. vi. Port Essington, North Australia, 
Type in Brit. Mus. (Nat. Hist.). 

1926 Congrogadus subducens Whitley, Austr. Zoologist iv, 1926, 
p. 236, fig. 1. Larva from Capricorn Group, Queensland. 

Mr. McCulloch’s painting represents a Port Darwin specimen, 
10J inches long, collected by Messrs. J. Christie and — Godfrey in 
1902 (Austr. Mus. No. 1.5151). 

Besides a series of specimens, 8J to 13 inches in length, from 
Port Darwin, there are specimens in the Australian Museum from 
Murray Island, North west Islet, Palm Islands, and Port Denison, 
Queensland. 


Family ZEIDJ3. 

Genus Oreosoma Cuvier 1829, 

1829 Oreosoma Cuvier, Begn. Anim. ed. 2, ii, April, 1829, p. 171. 
Genus Calebs. 

1829 Oreosoma Cuvier and Valenciennes, Hist. Nat. Poiss. iv, Nov., 
1829, p. 515. Haplotype, O. atlanticum C. and V.; ibid., p. 515, 
pi. xeix, as 0. coniferum. 

1839 Oriosoma (sic) Swainson, Nat. Hist. Classif. Fish. Amphib. 
Bept. ii, July, 1839, pp. 21, 169, and 208. Based on “O. 
coniferum Cuv. pL 99.” 

1893 Oreosoma Vaillant, Comptes Bendus Acad. Sci. Paris cxvi, 
1893, p. 598. 



STUDIES IN ICHTHYOLOGY—WHITLEY. 


109 


Vaillant gives important notes on the Atlantic species and 
discusses the affinities of this remarkable genus. 

Oreosoma waitei, nom. not?. 

1912 Oreosoma atlanticum Waite, Trans. Proc. N. Zeal. Inst, xliv, 
1911 (publ. June 10, 1912), p. 197, pi. xi. Lyall Bay, near 
Wellington, N. Zealand. Not 0. atlanticum C. and V. 1829. 

1914 Oreosoma atlanticum McCulloch, Biol. Res. Endeavour ii, 3, 
1914, p. 115. 

1927 Oreosoma atlanticum Phillipps, N.Z. Mar. Dept. Fish. Bull. i, 
1927, p. 25. 

A new name is required for the New Zealand species called 
Oreosoma atlanticum by Waite, as it differs in several respects from 
the Atlantic species. These differences were noted by Waite, but 
he did not give a distinguishing name to the species; I accordingly 
propose Oreosoma waitei, nom. nov. for the specimen figured by 
Waite. 

Oreosoma coniferum was an alternative name for the Atlantic 
species given on Cuvier and Valenciennes’ plate, and copied by 
Voigt, 10 but it must be sunk as an absolute synonym of 
O. atlanticum. 


Family EPINEPUELIDiE. 

Maccullochella, gen. nov. 

When reading some proof-sheets of Mr. C. D. Sherborn’s “Index 
Animalium,” now in course of publication, I noticed that the name 
Oligorus had been used for a genus of Coleoptera by Dejean 11 many 
years before Gfinther 12 applied it to the fish commonly known in 
Australia as the Murray Cod. Gfinther’s name being therefore 
rendeffed invalid, as Scudder also noted, ffomodetnus De Vis 18 next 
claims attention as it is the only synonym of Oligorus known to 
me. This name, however, is preoccupied by ffomodemus Fieber 14 
and cannot be employed. The Murray Cod was first described by 
Cuvier and Valenciennes 15 as Grystes macquariensis , the type 
having come from the Macquarie River, New South Wales. The 
genotype of Orystes is O. salmoides 0. and V., an American species 


»Voigt.—Da* Thlerrelch (Cuvier) 11, 1832, p. 237. „ _ 

u Dejean.—Catal. Col ©opt., ed. 2, ill, ante Oct., 1834, p. 206. Teate C. D. 
Sherborn. _ . 

“ Otinther.—Cat. Fish. Brit. Mus. 1, 1859, p. 251. logotype, Oryatea mooquori- 

enoia. 

“De Via.—Proc. Linn. Soc. N. S. Wales lx, 2, Aug. 19, 1884, p. 895. Haplo- 

***** ^Fleberv^wiener Bntomol. Monatschr. 11, 11, Nov., 1858, pp. 343 and 388, 
genus 22. Nomen novum pro Hodrodemua Fieber, ibid. 11, 10, Oct., 1858, p. 305, 
genus 22 (non Hadrodemo . p. 811, genus 44). A genus of Hemlptera. 

“Cuvier and Valenciennes, Hist. Nat. Poles, ill, April, 1829, p. 58. 
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not congeneric with the Australian form, as Ghnther recognised. 
Qristes Mitchell, 16 emended to Grystes by Agassiz, 17 applies to the 
Murray Cod, as does also Gryptes Lesson, 18 a nomen nudum, but 
these names are mere variants of Grystes Cuvier and Valenciennes. 19 

The Murray Cod therefore requires a new generic name, so I 
propose Maceullochella for it in honour of the late Allan R. 
McCulloch. The genotype, Grystes macquariensis 9 will now be 
known as Maceullochella macquariensis (Cuvier and Valenciennes). 

Family HYPOPLECTRODIDiE. 

Ellbrkeldia maccullochi, «p. nov. 

(Plate xxx, fig. 3.) 

1859 Plectropoma scmicinctum Gfinther, Cat. Fish. Brit. Mus. i, 
1859, p. 160 [Eastern] Australian specimen only. Not P. semi¬ 
cinctum Cuv. and Val. 1833. 

1866 Plectropoma semicinctum Steindachner, Sitzb. Akad. Wins. 
Wien, liii, 1866. p. 425. 

1879 Plectropoma semicinctum Schmeltz, Mus. Godef. Cat. vii, 1879, 
p. 37. 

1891 Gilbertia semicincta Jordan and Eigenmann, Bull. U.S. Fish. 
Comm, viii, 1888 (publ. Mar. 25,1891), p. 347. Australian refs, 
only. 

1895 Gilbertia semicincta Boulenger, Cat. Perc. Fish. Brit. Mus., 
1895, p. 307. 

1899 Hypoplectrodes semicinctus Waite, Austr. Mus. Mem. iv, 1899, 

P- 76. 

1911 Hypoplectrodes semicincta McCulloch, Zool. Res. Endeavour i, 
1911, p. 50. 

1920 Gilbertia semicincta Rendahl, Nat. Hist. Juan Fern, and 
Easter I., iii, 1920, pp. 50, 51 and 55. Australian refs. only. 

1921 Gilbertia semicincta McCulloch, Austr. 5{ool. ii, 2, 1921, p. 46; 
Check-list, 1922, p. 46. 

Br.7. D.x/21; A.iii/8; P.i/16; V.i/5; C.14. L.lat.46. L.tr.6/1/20. 

Head (46 mm.) subequal to depth (45) 2*5 in length to hypural 
joint (115). Maxillary (21) 2-2, eye (9) 5*1, interorbital (5) 9*2, 
preorbital (7) 6*5 in head. 


*• Mitchell.—Three Bxped. Irtt Austr. i. 1838. p. 
Agassiz.—Nomencl. Zool., Index Univ., 1846. 


96 . 


“Lesson.—Ann. Sci. Nat vl, Nov., 1825, p. 26$. 

“Cuvier and Valenciennes,—Hist. Nat. Poles. Ill, April, 1829, p. 54. 
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Head scaly except on chin, preorbital, jaws, and a median area 
over the premaxillary processes. Interorbital very slightly convex. 
Two nostrils on each side, their openings circular with broad flaps. 
Preopercular margin rounded with strong serrations on the upper 
limb and three strong hook-like spines pointing forward from the 
angle and lower limb. Preorbital and opercular margins entire. 
Three flat spines on operculum, the median largest and centrally 
situated. Maxillary naked, reaching to below middle of eye, with a 
groove distinguishing the supplemental bone. Lower jaw longer 
than upper. Bands of small sharp teeth on jaws, vomer, and pala¬ 
tines, the inner ones depressible. Canines on each side of symphyses 
and one or two on each side of lower jaw. Tongue shaped like an 
arrowhead, toothless, and with a somewhat spatulate tip. Gill- 
rakers slender, spaced, 13 on lower limb of first gill arch. 

Body compressed, upper profile more arched than lower. It is 
entirely covered by finely ctenoid scales which are largest on the 
upper portions of the sides and smallest on the breast: they extend 
on to all the fins except the >entrals. More than forty transverse 
rows of scales between operculum and hypural joint. Lateral line 
beginning below a toothed scale, arched to below first dorsal, after 
which it follows curve of back and extends along caudal peduncle 
to base of tail; a scale from the lateral line has a smooth round 
root with a pocket-like flap over its tube. Vent in advance of anal 
fin. 

Dorsal originating over opecular flap and terminating well 
behind anal. Fourth spine longest, but not so long as most of 
the dorsal rays. Margins of first and second dorsal convex. Second 
anal spine longer and stronger than any dorsal spine. Margin of 
anal rounded, the anterior rays much thickened. Pectoral reaching 
almost to level of anal, its upper rays normal, but the lower rays 
are much branched and feather like, as are also the anterior ventral 
and lowest caudal rays. Ventral reaching more than half-way from 
its orijyu to that of anal. Caudal emarginate. 

The colours of this species may be seen from the accompanying 
figure. There are usually seven cross-bars on the body which do 
not extend more than half-way down the sides except in very young 
specimens. 

Described from the holotype of the species, a specimen 5] 
inches long, collected at Maroubra, New South Wales, by Mr. J. R. 
Kinghorn in July, 1912. Austr. Mus. regd. No. 1.12472. The 
specimen figured was caught in Septembei, 1902, at Rose Bay, Port 
Jackson. 

This species has been confused with Plertropoma semicinctum 
Cuvier and Valenciennes 20 by authors. That Chilean species has 


•Cuvier and Valenciennes—Hist Nat Poise ix, March. 1833, p 442, San 
Juan Fernandez. 
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been figured by Guichenot 21 and described by Jordan and 
Eigenmann 28 who made it the genotype of Gilbcrtia. As that name 
is preoccupied, the name Ellerkeldia proposed by me 29 for the allied 
Pleetropoma annulata Giinther is available for the present species. 

Ellerkeldia maccullochi differs from E. semicincta in having a 
higher soft dorsal fin, transverse bars not extending to lower half 
of body, no dark marks on breast. 

Specimens are in the Australian Museum from various localities 
in New South Wales, where the species apparently lives amongst 
rocks off shore. Giinther 24 recorded this species or a close ally from 
Western Australia. There is also a form in New Zealand which 
has been named Pleetropoma huntii , 28 

Family CICHLIDiE. 

Reganochromis, gen . nov. 

Orthotype .—Paratilapia calliura Boulenger. 

Leptochromis Regan, 26 proposed for this species, is preoccupied 
by Leptochromis Bleeker, 27 a genus allied to Pseudochromis . Lepto- 
chromi8 Regan (non Bleeker) is therefore re-named Reganochromis , 
with R . calliurus (Boulenger), the only species so far known, as 
genotype. 

Family PSEUDOCHROMIDID.E. 

Genus Leptochromis Bleeker 1876. 

1876 Leptochromis Bleeker, Verh. Akad. Amsterdam xv, 1876, p. 21. 

Orthotype, Pseudochromis cyanotwnia Bleeker (fide Jordan, 

Gen. Fish, iii, 1919, p. 382). Not Leptochromis Regan 1920, 

fam. Cichlidae, * Reganochromis mihi. Idem Bleeker, Arch. 

N6erl. Sci. Nat. xi, 1876, pt. 2, p. 321 (fide Weber and Beaufort, 

Fish. Indo-Austr. Archip. i, 1911, p. 234). 

1926 Pseudochromis subg. Leptochromis McCulloch, Biol. Res. 

Endeavour v, 4, 1926, p. 185. 

Allied to Pseudochromis Rfippell, but with all the dorsal and 
anal rays branched. 

Genotype .—Pseudochromis cyanotmma Bleeker. 28 


A Guichenot.—Hist. Chile (Gay), Zool. 11, 1849. p. 158, Ictlol. pL 11, fir 1. 
For note on figure see Boulenger, Cat. Fere. Fish. Brit. Mus., 1896, p. 807. 

“ Jordan and Eigenmann.—Bull. U.S. Fish. Comm, vlll, 1888 (1891), p. 847; 
Rendahl, Nat. Hist. J. Fern, and Easter I. iii, 1920, pp. 50, 51 and 65. 

“Whitley.—Rec. Austr. Mus. xv, 6, 1927, p. 298. 

“ Giinther.—Cat. Fish. Brit. Mus. 1, 1859, p. 160. Swan River. 

“Hector.—Trans. N. Zeal. Inst, vli, July, 1875, p. 240, pi. x, fig. 1. Chatham 
Is. See also Gill, Mem v Acad. Washington vl, 1898, p. 116: Hutton, Trans. N. Zeal. 
Inst, xxvlil, June, 1896, p. 314; Waite, Rec. Canterbury Mus. 1, 1, 1907, p. 19 and 
ibid, i, 8, 1911, p. 816. 

“Ragan.—-Aan. Blag. Nat. Hist. (9), v, Jan. 1, 1020, pp. 86 and 46. 

“ Bleeker.—Verh. Akad. Amsterdam xv, 1876, p. 21 (fide Jordan, Gen. Fish.). 
“Bleeker.—Nat Tijdschr. Ned. Ind. xill, 1867, p. 72. Boero, Bast Indies. 
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LbPTOCHEOMIS TAPEINOSOMA WILSONI 8Ub8p. nov . 

1853 ? P8eudochromi8 tapeinosoma Bleeker, Nat. Tijdschr. Ned Ind. 
iv, 1853, p. 115. Amboina, East Indies. Idem , Bleeker, Atlas 
Ichth. ix, 1877, pi. cccxc, f. 1. 

1926 ? P8eudochromi8 (Leptochromis) tapeinosoma McCulloch, Biol. 
Ees. Endeavour v, 4, 1926, p. 192, pi. li. 

D.iii/26; A.ii/15 (last ray divided in each fin). L.lat. 31-33 
plus 8-9; l.tr. 2/1/14-15. 39-42 transverse rows of scales between 
operculum and hypural joint. 

Dorsal and anal spines pungent. Anterior and posterior 
portions of the lateral line separated by four rows of scales. 

General colour, in spirit, light brownish becoming darker on 
top of head; all the fins lighter in tone. A few very indistinct 
transverse bars on the body and a dusky patch on operculum. 
Upper and lower borders of caudal lighter than its median portion; 
some obscure dusky bars on dorsal membranes. 

Maximum length 53 mm. Standard length of holotype, 50; of 
paratype, 49. 

Described from the holotype and paratype of the subspecies, 
registered Nos. IA.3873 and 3874 respectively, in the Australian 
Museum, Sydney. 

Locality .—Port Darwin, North Australia. 

Named after Mr. Leonard Wilson, of Darwin, who has made 
several collections of animals for the Australian Museum. 

Affinities. —McCulloch ( loc . cit, p. 186) has given a key to 
the Australian species of Pseudochromis and Leptochromis . The 
new subspecies enters the section of the latter with the operculum 
unarmed. It differs from L. tapeinosoma tapeinosoma noticeably 
in ha\4ng more dorsal rays, and appears to attain a larger size. 
L . cyanotcenia Bleeker and L . melanotccnia Bleeker have only about 
22 dorsal rays and, as may be seen from the Atlas Ichthyologique, 
are differently coloured. 

Family LEIOGNATHIDiE. 

Leiognathus devisi, nom . nov. 

(Fig. 2.) 

1884 Equula argentea De Vis, Proc. Linn. Soc. N. S. Wales ix, 3, 
Nov. 29,1884, p. 542. Cape York, Queensland. Type in Queens¬ 
land Museum examined. Idem Saville-Kent, Gt. Barrier Reef, 
1893, p. 369. Name anticipated by Leiognathus argenteus 
Lacdp&de, Hist. Nat. Poiss. iv, 1802, p. 448. 
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1925 Leiognathus argenteus McCulloch and Whitley, Mem. Qld. Mus. 
viii, 1925, p. 145. Ex De Vis, non . Lac£p&de. 

D.i(procumbent),viii/35; A.i,iii/14; P.19; V.i/5; C.16. L.lat. c.60. 

Head (15 mm.) 2*8 in length to hypural joint (43); depth (21) 
2*04 in same. Eye (4*5) 3*3. interorbital (5) 3*0, snout (5) 3*0, 
second dorsal spine (9) 1*6, and second anal spine (8) 1*9 in the 
head. 



Figure 2 


Head longer than high and broadest just behind the eyes, its 
upper profile not so steep as the lower. Eye large, outline of orbital 
margin somewhat pyriform. Two nostrils situated on a prominence 
before each eye, the posterior nostril the larger. Snout blunt, its 
distance from the eye equal to interorbital width. A median ridge 
and two lateral ones are situated on the interorbital and converge 
into a spine like nuchal ridge which extends almost to the pro 
cumbent dorsal spine. Supraorbital ridge smooth. Opercles entire 
excepting the lower preopercular limb which is finely serrated. 
Preopercular stay prominent. Mouth snbhorizontal; maxillary 
extending to below posterior edge of eye. Minute pointed teeth in 
each jaw. 

Body deep, much compressed; dorsal profile slightly more 
convex than the ventral, which is more evenly rounded. The type 
specimen is denuded of scales. Lateral line extending from shoulder 
to tail, subhorizontal anteriorly and gently curved posteriorly to 



STUDIES IN ICHTHYOLOGY—WHITLEY. 


115 


below the soft dorsal when it runs along the side of the caudal 
peduncle. A silver line extends from the base of the last pectoral 
ray to near the vent. 

Dorsal with a procumbent spine followed by the main spinous 
fin. The first spine is small and originates in advance of the vertical 
of the origin of the anal. Second dorsal spine curved and com¬ 
pressed, slightly longer than the second anal spine and more than 
half length of head. Remaining dorsal spines decreasing in height 
posteriorly; the third and fourth are serrated anteriorly as is also 
the third anal spine. Base of soft dorsal subequal to that of anal. 
Pectorals rounded, longer than second dorsal spine. Ventrals small, 
reaching half-way along the procumbent anal spine when adpressed. 
Caudal broad, distinctly forked: the lobes are about equal to the 
head without snout. 

De Vis gave the colour as “Uniform silvery, or with the back 
tinged with pink.” The specimen here described now shows no 
coloration but there are punctations widely spaced on the opercles 
and lower half of the sides of the thorax and body. 

Described and figured from the type of Equula argentea De 
Vis, a specimen 43 mm. long from snout to hypural joint. De Vis’ 
original description was based on two specimens but as this is the 
only one now preserved in the Queensland Museum, it may be 
designated the holotype. Queensland Museum regd. No. 1.13/1699. 

Locality. —Cape York, North Queensland; collected by Kendall 
Broadbent. 


Family CALLIONYMIDiE. 

Callionymus limiceps Ogilby. 

(Figs. 3 4.) 

1908 Oallionymu8 limiceps Ogilby, Ann Qld. Mus. ix, Oct. 14, 1908, 
pp. 4 and 35. Moreton Bay, S. Queensland. Types in Queens 
land Museum, Brisbane. 

1923 Callionymus limiceps McCulloch, Rec. Austr. Mus. xiv, 1923, 
pp. 7 and 9, pi. iii, fig. 1 , a d. 

1926 Callionymus limiceps typica McCulloch, Biol. Res. Endeavour 
v, 4, 1926, pp. 195 and 203. 

1926 Callionymus limiceps subla'vis McCulloch, loc. at., pp. 195 and 
204. Off Hummocky Island, Queensland. Type on deposit in 
Austr. Mus. 

A specimen was caught by Captain L. Comtesse in the Dredge 
“Triton” over Sow and Pigs Reef, Port Jackson, 12th April, 1929, 
when Messrs. F. A. McNeill and Melbourne Ward secured it for the 
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Australian Museum (No. XA.3843). This Queensland species has not 
hitherto been recorded from New South Wales and seems to support 
Iredale’s contention 29 that a tropical faunula is still in existence in 
Port Jackson beyond the littoral zone. 



The opportunity is taken of presenting herewith figures of the 
armature of the head in Callionymus limiceps (fig. 4) and the type of 
McCulloch’s variety sublwvis (fig. 3) from off Hummocky Island, 
Queensland (No. E.6715). 

Family GERRID^E. 

Gerres argyreus (Bloch and Schneider). 

(Fig. 5.) 

1801 Cichla argyrea Bloch and Schneider, Syst. Ichth., 1801, p. 344. 
Em Sciwna argyrea Forster MS. Tanna, New Hebrides. 

1824 t Gerres waigiensis Quoy and Gaimard, Voy. Uranie and 
Physic., 1824, p. 292. Waigiou and Rawak. 

1829 Gerres argyreus Cuvier, R£gn. Anim. ed. 2, ii, April, 1829, p. 
188, footnote. Id., Cuvier and Valenciennes, Hist. Nat Poiss. 
vi, Sept., 1830, p. 478. 

1844 Sciwna argyrea Forster, Bescr. Anim. maris Austr. (ed. Lich¬ 
tenstein), 1844, p. 291. Tanna; Aug. 16, 1774. 

1862 Gerres argyreus Gtinther, Cat. Fish. Brit. Mus. iv, 1862, p. 263. 


* Ir«dale.—Austr. Zoolo*i*t, v, 4, 1929, p. S37. 
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1913 tXystwma darnleyense Ogilby, Mem. Qld. Mus. ii, Dec. 10, 
1913, p. 86, pi. xxiii. Darnley Island, Torres Strait, Queens¬ 
land. Holotype in Qld. Museum. 

The accompanying figure has been prepared from a virtual 
topotype. This specimen (Austr. Mus. No. 1.12034) is 163 mm. 
long from snout to end of middle caudal rays and was collected in 
the New Hebrides about eighteen years ago by officers of H.M.S. 
“Pegasus.” Messrs. Troughton and Livingstone collected the species 
at Naunaha Island and Peu, Vanikoro, Santa Cruz Group. Their 
specimens agree with the topotypical ones of this well-known species 
in having D.ix/10; A.iii/7. Eye longer than snout, equal to second 
anal spine. Height one-third of total length, and more than length 
of head. Pectoral not quite reaching anal origin. 



Figure 5 


Gcrres waigiensis and Xystwma darn 1eyense are so closely 
allied to Gerres argyreus that I am inclined to regard them as 
synonyms of it. 


Family SYNGNATHIDJE. 

CORYTHOICHTIIYS SAUVAGEI, HOm . HOV . 

1879 Syngnathus modestus Sauvage, Bull. Soc. Philom. Paris (7) 
iii, 1879, p. 209 (6 of reprint). Noble Island, Australia. TyP e 
in Paris Museum. Name preoccupied by S. modestus Giinther 
1870. 

1909 Syngnathus modestus Duncker, Faun. S.W. Austr. ii, 15, 
Pisces i, 1909, p. 246. 
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1915 Syngnathua modeatua Duncker, Jahrb. Hamburg Wiss. Anst. 
xxxii, 1915, p. 86. 

1925 Corythoichthya pwcilolwmua McCulloch and Whitley, Mem. 
Qld. Mus. viii, 2, 1925, p. 137. Based on Sauvage 1879. Not 
Syngnathua pcecilolwmua Peters 1869. 

Syngnathua modeatua Sauvage is preoccupied by S. modeatua 
Gflnther. 80 Duncker and later authors have regarded Sauvage’s 
species as being related to or synonymous with Syngnathua 
poeoilolwmua Peters 81 from Adelaide. Sauvage’s fin-formulae dis¬ 
agree with those of South Australian specimens, 82 however, and, as 
I am unable to reconcile the Queensland species with any of the 
forms known to me, it becomes necessary to rename it. I there¬ 
fore propose Corythoichthya sauvagei for Syngnathua modeatua 
Sauvage, preocc. The type-locality is Noble Island which lies near 
the Howick Group, Great Carrier Reef, Queensland. 

The following is a copy of the original description: 

“D.28;A.5;C.6;P.15. Dorsale partant de Tavant-dernier anneau du tronc et 
so prolongeant sur cinq anneaux de la queue. Longueur de la tote contenue 
pr&s de sept foie dans la longueur totale du corps, bien plus longue que la 
dorsale; museau allongd et pointu; region interorbitaire bien plus longue 
que la rdgion postorbitaire; 47 anneaux & la queue, 18 au tronc. Caudale 
courte, un peu plus longue seulement que le diam&tre de Torbite. Couleur 
brune uniforme. Longueur totale 0,100; longueur de la queue 0,060; longueur 
de la tfite 0,015; longueur du museau 0,008; de la region postoculaire 0,006. 
Un m&le Tenant de Noble Island, Australie, par M. de Castelnau.” 

Family ACINACEID^S. 

1905 Lenmisomidce Fowler, Proc. Acad. Nat. Sci. Philad. 1904 
(1905), p. 767. 

1911 Ruvettidee Snyder, Proc. U.S. Nat. Mus. xl, May, 1911, p. 527. 

1923 Gempylidw Jordan, Classif. Fish., 1923, p. 180, and most 
modern authors. 

The earliest described genus in this family appears to be 
Acmacea Bory de St. Vincent, 88 so the family name is changed 
accordingly. 


Ccnu8 Lucqscombrus Van der Hoeven 1858. 

I have not seen Van der Hoeven’s “Handbuch der Dierkunde,” 
published in Amsterdam in 1850, but recently secured a copy of 


* Gtlnther.—Cat. Fish. Brit Mus. vliL 1870, p. 166. Hab.7 

* Peters.—Monatsb. Akad. Wiss. Berlin, 1868 (1868), p. 458. 

«Waits and Hale.^Ree. a Austr. Mus. 1, 4, 1881, p. 286, fig. 88. 

* Boiy de StVincent.—Voy. ties Afrlq. U 1604, p. 88; /Me Sherbora, Index 
and Jordan, Gen. Fish. 11, 1818, p. 170. Name emended to Aefeuioe* by 

NemencL ZooL, 1846, Index Univ. 
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Clark’s English translation of the second Dutch edition. Several 
new genera and species are named therein, and one of these, 
Lucoscombrus,** seems to have been overlooked by ichthyologists. 
The following is a copy of the definition of this genus: 

"Lucoscombrus mihi ( Gempylus and Thyrsites Cuv.). Body elongate, 
compressed, with scales none or conspicuous only at the end of tail and 
along the lateral line. Teeth compressed, acute, unequal, in a single row in 
jaws, the middle of upper jaw much larger than the rest. Branchiostegous 
membrane with seven rays. Head elongate, depressed above; lower jaw 
produced beyond upper. Ventral fins thoracic. Dorsal fins two contiguous, 
and several free finlets behind the second. 

Gempylus Cuv. Vomer and palate-bones edentulous. Ventral fins very 
small. 

Sp. Lucoscombrus serpens , Scomber serpens Solandeb; — Lucos - 
combrus coluber , Gempylus coluber Cuv. et Val. Poiss. VIII. 
PI. 221, Ac. 

Gempylus approaches Lepidopus by its much elongated body 

Thyrsites Cuv. Teeth in vomer and palate-bones few, in a single row, 
conical Ventral fins small or moderate. 

Sp Luco8Combru8 atun, Scomber atun Lac., Thyrsites atun Cuv., 
Cuv et Val. Poiss. VIII. PI. 219, Cuv. R. Ani., 6d. ill., Poiss. 
PI. 49, fig 1; a fish from the sea around South Africa, very 
common at the Cape of Good Hope, and known to the Dutch 
colonists as a palatable and very cheap food under the name of 
Snoek (Pike). This species attains a length of more than 3'.” 

In order to settle the taxonomic status of Lucoscombrus, I 
formally select Lucoscombrus serpens Van der Hoeven = Gempylus 
serpens Cuvier 86 as the logotype of Lucoscombrus, thereby making 
it an absolute synonym of Gempylus Cuvier 38 and Lemnisoma 
Lesson. 87 Cuvier’s name appeared slightly earlier than Lesson’s, 
not later as noted by Fowler, 88 whose action in using Lemnisoma 
was, however, justifiable at the time his paper was written. 

Lucoscombrus atun Van der Hoeven =* Scomber atun Lac6p£de 89 
Thyrsites atun (Euphrasen). 80 


Genus Bbxea Waite 1911. 

1911 Rexea Waite, Proc. N. Zeal. Inst. 1910, ii (publ. Jany. 18, 
1911), p. 49. Orthotype, R . furcifera Waite = Gempylus 
solandri Cuv. and Val. 

1911 Jordanidia Snyder, Proc. U.S. Nat. Mus. xl, May 26, 1911, p. 
627. Orthotype, J. raptoria Snyder. 


“Van der Hoeven.—Handbook of Zoology (trans. Clark), ii, 1858, p. 181. 
“Cuvier.—R4gn. Anim., ed. 8, iL April* 1829, p. 209. Ja m ai c a (Sloane). 

“ Cuvier.—R&gn. Anim., ed. 2, fi, April 1829, p. 200. Haplotype, O. serpens 


Cuv. 


* Lesson —Voy. Coqullle, Zool. ii, 1. 1880, p. 160. ^ A # t 

* Fowler.—Proc. Acad. Nat. Sci. Philad. 1904 (1905), p. 767 and footnote. 

*Lao6p4de.—Hiat. Nat Poles, v, 1808, p. 679.. . 

“Euphrasen.—K. Vet. Acad. Nya Handl. xii, 1791, p. 315, as Scomber (fide 

Sherborn). 
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1911 Rexea Waite, Rec. Canterbury Mus. i, 3, June 24,1911, p. 235. 
Orthotype, R . furcifera Waite. 

1913 Jordanidia Jordan, Tanaka, and Snyder. Oat. Fish. Japan in 
Journ. Coll. Sci. Univ. Tokyo xxxiii, 1913, p. 124. Type, J. 
raptatoria (sic) Snyder. 

1915 Jordanidia McCulloch, Biol. Res. Endeavour iii, 3,1915, p. 150. 
1923 Rexia Jordan, Classif. Fish., 1923, p. 180. Errore pro Reaea . 

The generic name Rexea was first proposed by Waite in the 
Proceedings of the New Zealand Institute, 1910. part ii, issued 
January 18, 1911, not the current Transactions and Proceedings, 
vol. xliii. Thus it has priority over Jordanidia Snyder, May, 1911. 
Most authors have regarded the original reference to Rerea as Rec. 
Canterbury Mus. i, 1911, but examination of that work shows a 
quotation of the earlier designation. 

Rexea solandri (Cuvier and Valenciennes). 

(Plate xxxiii, fig. 2.) 

1832 Qempylus solandri Cuv. and Val., Hist. Nat. Poiss. viii, “1831” 
- January, 1832, p. 215. Ex Scomber macrophthalmus Solander 
MS. “New Holland’’ « Bay of Islands, New Zealand; 2/12/1769. 

1843 Qempylus solandri Richardson, Ann. Mag. Nat. Hist, xi, Jan., 
1843, p. 24. Ex Scomber macropht[h]almus Solander MS. New 
Zealand. 

1843 Qempylis solandris Richardson, Kept. 12th. meet. Brit. Assn. 
Adv. Sci., 1842 (publ. late 1843), p. 20. New Zealand 
(Solander). 

1873 Thyrsites micropus McCoy, Ann. Mag. Nat. Hist. (4), xi, May 
1, 1873, p. 338. Tasmania. Type in National Museum, 
Melbourne, seen. 

1874 Thyrsites solanderi Allport, Monthly Notices Pap. Proc. Roy. 
Soc. Tasm., 1873 (publ. 1874), p. 25 (notes identity of micropus 
and solandri). 

1874 Thyrsites micropus McCoy, Monthly Notices Pap. Proc. Roy. 
Soc. Tasm., 1873 (1874), p. 50 (maintains that micropus and 
solandri are distinct [but confuses the latter with Thyrsites 
atun Euphrasen]). 

1879 Trichiurus solandri Sauvage, Arch. Zool. Exper. viii, 1879, 
p. 28. Name only. New Holland. 

1886 Thyrsites solandri Saville Kent, Rept. Fish. Dept. Tasmania, 
1886, p. 14 (occurrence in Tasmania). 
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1911 Rexea furcifera Waite, Proc. N. Zealand Inst 1910, ii, Jan. 
18, 1911, p. 49. New Zealand. 

1914 Jordanidia solandri McCulloch, Abstr. Proc. Linn. Soc. N. S. 
Wales, July 29, 1914 (Rexea furcifera * J. solandri ). 

1915 Jordanidia solandri McCulloch, Biol. Res. Endeavour iii, 3, 
1915, p. 150. 

Apart from giving the above elaboration of the bibliography of 
Rexea solandri , the Tasmanian Kingfish or Tikati, I have little to 
add to the detailed account of this species given by McCulloch ( loc . 
rtf., 1915). I present, however, a figure of the holotype of Thyrsites 
micropus McCoy, which is a mounted skin in the National Museum, 
Melbourne (No. 28841). I am indebted to Mr. J. A. Kershaw who 
allowed me to examine the specimen under his charge, and to Mr. 
A. Musgrave for the photograph he made of it. 

Rexea solandri is rare in New South Wales, being occasionally 
trawled in our southern waters. Notes on its occurrence in New 
Zealand have been given by Pliillipps. 41 


Family CARANGIDiE. 

Megalaspih cordyla {Linnwus). 

(Plate xxxiii, fig. 1.) 

1758 Scomber cordyla Linnaeus, Syst. Nat., ed. 10, 1758, p. 298 (not 
synonymy). 

1927 Megalaspis cordyla Whitley, Rec. Austr. Mus. xv. 5, 1927, p. 
298, pi. xxiv, fig. 2 (references and synonymy). 

The accompanying photograph, for which I am indebted to 
Mr. D. G. Stead, represents one of two specimens caught in Port 
Jackstfn in 1910. Numbers of this species were said to be present at 
the time. This northern species is thus evidently an occasional 
visitor to New South Wales waters. 

Traohurus declivis ( Jenyns ). 

(Plate xxxi, fig. 6.) 

1841 Caranx declivis Jenyns, Voy. Beagle, Zool., iii. Fish. 1841, 
p. 68, pi. xiv. Princess Royal Harbour, King Georges Sound, 
West Australia. 

1915 Trachurus declivis McCulloch, Biol. Res. Endeavour iii, 3, 
1915, p. 125, pi. xxxiv, fig.. 2. 


a Phillippa.—N.Z. Journ. Sci. Tech, i, 1918. p. 269; ibid. iv, 1921, pp. 118 and 
124; and PhiTllppa and Hodgkinaon; ibid, v, 1922. p. 94. 
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The Eastern Australian form may be found to differ slightly 
from the typical Trachurua declivis as collected by Charles Darwin 
in West Australia when large series from both regions can be 
compared, but, with the material at my disposal, I am unable to 
distinguish them satisfactorily even as subspecies. 

The painting here reproduced was made by the late Allan R. 
McCulloch from a Port Jackson specimen in October, 1902. Young 
examples of this species have been found sheltering under jelly¬ 
fishes. 


Family CEPOLID-E. 

Chpola australis Ogilby . 

(Plate xxx, fig. 4.) 

1899 Cepola australis Ogilby, Proc. Linn. Soc. N. S. Wales xxiv, 
1899, pp. 184-5. Port Jackson, New South Wales. Holotype 
in Austr. Museum (No. IA.3492). 

1914 Cepola australis McCulloch, Biol. Res. Endeavour ii, 3, 1914, 
p. 109, pi. xxxiv, fig. 1. 

A specimen, 241 mm. in total length, from Port Jackson, is 
shown in its natural colour in the figure reproduced herewith from 
a painting made in April, 1902, by A. R. McCulloch. It is one of 
two examples caught in Watson’s Bay, near Sydney; Austr. Mus. 
No. 1.5262. The species is evidently rare. 

Family LETHRTNIDJE. 

Lethrinus devisianus, nom . nor. 

1884 Lethrinus ornatus De Vis, Proc. Linn. Soc. N. S. Wales ix, 3, 
No. 29, 1884, p. 458. Wide Bay, Queensland. Type in Queens¬ 
land Museum, 

De Vis’ name is preoccupied by Lethrinus ornatus Cuvier and 
Valenciennes 42 so Lethrinus devisianus is proposed as a substitute 
name, the holotype of the species being De Vis 1 specimen in the 
Queensland Museum, Brisbane. 

Family MULLIDJE. 

Mulloidichthts gen. nov. 

1849 Mulloides Bleeker, Verh. Bat. Gen. xxii, 1849, Pereoid., p. 6. 
Logotype, Mullus flavolineatus Lac£p£de. Not Mulloides 
Richardson 1843. 


•Cuvier and Valenciennes.—Hist. Nat. Poiss. vi, Sept, 1830, p. 810. Bx 
Kuhl and Van Hasaett MS. java. 
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Mulloide8 Bleeker is preoccupied by Mulloides Richardson, 48 
the haplotype of which is the New Zealand Centropistes saptdissimus 
Richardson. Thus Mulloides Bleeker (non Richardson) requires a 
new name and Mulloidichthys is proposed as a substitute, with 
Miillus flavolineatus Lac6p&de 44 as orthotype. 

The three New South Wales species of the family Mullidae are 
usually only caught in their immature stages in Sydney Harbour. 
In scientific literature they are usually separated by their dental 
characters which are often difficult to distinguish in small speci¬ 
mens, but Mr. McCulloch’s paintings of Port Jackson specimens, 
reproduced here, will render their identification an easy matter. 

ITpenbus signatus Chunther. 

(Plate xxxi, fig. 1.) 

1867 Upeneus signatus Gttnther, Ann. Mag. Nat. Hist. (3) xx, 
1867, p. 59. Sydney. Type in British Museum (Nat. Hist.). 

1903 Upeneus signatus Tosh, Parliam. Kept. Mar. Dept. Qld., 1902-3 
(1903), p. 19, pi. iii, fig. 2 (Southport, near Brisbane, Q.). 

The figured specimen was caught by the late A. R. McCulloch 
at Elizabeth Bay in February, 1901. This species has a single row 
of teeth in the jaws and none on the vomer and palatines and there¬ 
fore enters the genus Upeneus Cuv. and Val., sensu lato. The 
maxillary reaches nearly to the level of the anterior orbital margin 
and scales extend along top of head to level of nostrils. 

Specimens are in the Australian Museum from Botany Bay 
and Port Jackson, New South Wales, and Lord Howe Island. 

Upeneoides jeffi (Ogilby). 

(Plate xxxi, fig. 3.) 

1846 f Upeneus tragula Richardson, Rept. 15th meet. Brit. Assn. 
Adv. Sci., 1845 (publ. late 1846), p. 220. Canton. 

1908 Pseudupeneus jeffi Ogilby, Proc. Roy. Soc. Qld. xxi, August, 
1908, p. 19. • Brisbane River. Type in Queensland Museum. 

The Bar-tailed Red Mullet of Australia has been called Upeneus 
tragula by authors but that species was originally described from 
Canton, and has been grouped with such nominal forms as the extra- 
limital U. variegatus Bleeker and U. kiusiuana Steindachner and 
DOderlein. As the accounts of these do not apply so well to Aus¬ 
tralian specimens as Ogilby’s description of Pseudupeneus jeffi, I 


<• Wchattton.~-Rept. 12th meet. Brit. Awn. Adv Sci., 1842 (publ. late 1848), 
p. 16. Bob Sol&nder MS. 

u Lacdpfede.—Hist. Nat. Pols* ill, 1802, pp. 384 and 406. Mauritius 
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am using that specific name for the New South Wales species. A 
topotypical specimen of U. jeffi, 9J inches long, from Moreton Bay 
(No. 1.7732) has been compared by me with New South Wales 
specimens. It has teeth on jaws, vomer, and palatines; head scaly 
in advance of nostrils; and maxillary almost reaching vertical of 
anterior orbital margin. 

Young specimens, up to five inches in length, are in the Aus¬ 
tralian Museum from Port Jackson, Parramatta River, and Shoal- 
haven River, New South Wales. One of these forms the subject of 
the accompanying figure which was made by the late A. R. 
McCulloch from a specimen collected by him in Elizabeth Bay, 
Port Jackson, in February, 1901 (No. 1.4769). I have also examined 
specimens, six to nine inches long, from Moreton Bay, Queensland, 
south-eastern New r Guinea, and Papua. Some small ones were 
collected by Dr. Paradice at Sir Edward Pellew Islands, Gulf of 
Carpentaria. These northern forms appear to be darker than the 
southern ones, but fresh specimens are needed before they can be 
differentiated. 

Upeneichthys porosus (Cuv. and Val.) 

(Plate xxxi, fig. 2,) 

1829 Upeneu8 porosus Cuvier and Valenciennes, Hist. Nat. Poiss. 
iii, April, 1829, p. 455. New Zealand (type-locality by present 
designation), and Tasmania. 

The specimen figured was collected with the two preceding at 
Elizabeth Bay by Mr. McCulloch. Small specimens appear to be 
common in Sydney Harbour in late summer and autumn. I desig¬ 
nate New Zealand as the type locality of this species as it seems 
possible that the New South Wales form may be distinct, but I have 
no specimens from New Zealand for comparison. 

Family LABRIDJE. 

Pictilabrus laticlavius ( Richardson ). 

(Plate xxx, fig. 2.) 

1839 Labrus laticlavius Richardson, Proc. Zool. Soa Lond. vii, Nov., 
1839, p. 99; Zool. Voy. Erebus and Terror, Fish. 1848, p. 128, 
pi. Ivi, figs. 3-6. Port Arthur, Tasmania. Type in British 
Museum. 

1881 Labrichthys labiosa Macleay, Proc. Linn. Soc. N. S. Wales, 
vi, 1, July, 1881, p. 88, pi. i, fig. 2. Port Jackson. 

The figured specimen, 115 mm. in total length, was caught at 
Long Bay, near Sydney, New South Wales; August, 1908. Other 
specinjtsns in the Australian Museum from this State came from 
Mossran, Botany Bay, Maroubra, and Narooma. 
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Family BODIANIDJE. 

Chcerodon ambiguus Ogilby. 

(Plate xxxiii, fig. 4.) 

3910 Chcerodon ambiguus Ogilby, New Fish. Qld. Coast, Dec. 20, 
1910, p. 100. Off Double Island Point, Queensland; 33 fathoms. 

A cotype of this species in the Australian Museum (No. 
1.12535) is here figured. This is a specimen, 6f inches long, which 
was received in exchange from the Amateur Fishermen’s Associa¬ 
tion of Queensland in August, 1912. 

Chcerodon monostigma Ogilby. 

(Plate xxxiii, fig. 3.) 

1910 Choirodon monostigma Ogilby, New Fish. Qld. Coast, Dec. 20, 
1910, p. 102. Off Pine Peak, Queensland: 26 fathoms. 

A cotype of this species (No. 1.12518) is in the Australian 
Museum, having been received at the same time as the preceding 
species. It is five inches long and differs from C. ambiguus mainly 
in having rows of scales on the cheeks and a dark blotch on the 
dorsal fin. 


Family AMPHIPRIONTD.E. 

Amphipriox mccullochi Whitley. 

(Plate xxxiv, fig. 1.) 

1929 Ampkiprion mccullochi Whitley, Mem. Qld. Mus. ix (in press). 

The accompanying figure, taken from the holotype of this 
species, was prepared too late for inclusion in my paper on “Some 
Fishf* of the Order Amphiprioniformes,” quoted above, so the oppor¬ 
tunity is taken to reproduce it here. 

Loo .—Lord Howe Island. 

Family POMACENTRIDJE. 

Subfamily Parmin^c. 

Parma mccullochi Whitley. 

(Plate xxxiv, fig. 2.) 

1929 Parma mccullochi Whitley, Mem. Qld. Mus. ix (in press). 

The figure represents the holotype of this species which, like 
that of the last, is preserved in the Australian Museum. I am in¬ 
debted to Miss Joyce K. Allan for illustrating this and the preceding 
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species and only regret that I neglected to have these excellent 
figures prepared sooner so that they could have appeared in the 
paper quoted. 

Loc .—Rottnest Island, West Australia. 

Family AMPHACANTHIDJ3. 

Amphacantht t s virgatus Cuv. and VaL 

1835 Amphacanthu8 virgatus Cuvier and Valenciennes, Hist. Nat. 
Poiss. x, Sept., 1835, p. 133. Java. 

1844 Amphacanthus bijasciatus Schlegel and Mfiller, Verh. Nat. 
Ges. Ned. overz. bezitt,, Zool. (Pise.), 1844, p. 14. Museum 
name. Batavia. 

1844 Amphacanthu8 virgatus Schlegel and Muller, loc. cit pp. 11 
and 14, pi. iii, fig. 1. 

1850 Amphaccmthus virgatus and bifasciatus Bleeker, Verh. Bat. 
Gen. xxiii, 1850, Teuth., pp. 7 and 11. 

1861 Teuthis virgata Gfinther, Cat. Pish. Brit. Mus. iii, 1861, pp. 313 
and 323. 

1865 Amphacanthu8 virgatus Kner, Reise Novara, Zool., i, Pische, 
1865, p. 209. 

1875 Teuthis virgata Day, Fish. India i, Aug., 1875, p. 166, pi. xl, 
fig. 3. 

1910 ttiganus virgatus Jordan and Richardson, Check-List Fish. 
Philippine Archip. 1910, p. 42. 

1911 Amphacanthu8 virgatus and Teuthis virgata Weber and 
Beaufort, Fish. Indo-Austr. Archip. i, 1911, pp. 63 and 394 
(references). 

Two specimens (Austr. Mus. Nos. IA.3596-7) from Port Darwin, 
North Australia, are the first to be recorded from Australia. Mr. 
L. B. Wilson, who collected them in November, 1927, states that 
they were caught in a fish trap in six fathoms of water with beef- 
bone bait. He had never caught this species by line, but the natives 
go on the reefs at low water during the night and attract the fishes 
by torchlight; they can then be speared at the surface. Mr. Wilson 
says he has eaten examples of this species. Other specimens are in 
the Australian Museum from the Philippine Islands and the Malay 
Archipelago. 

Family CEPHALACANTHULE. 

1888 Dactylopteridw Gill, Amer. Nat, xxii, 1888, pp. 356-358. 

1908 Cepkalacanthida Jordan and Richardson, Proc. U.S. Nat Mus. 
xxxift, 1908, p. 663. 
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1913 Dactylopteridce Began, Ann. Mag. Nat. Hist. (8) xi, 1913, p. 
183. 


Genus Cephalacanthits Lactpdde 1802. 

1802 Cephalocanthus Lac6p&de, Hist. Nat. Poiss. iii, 1802, p. 323. 
Haplotype, C. spinarella Lac6p£de - Gasterosteus spinarella 
Linnaeus. Spelled Cephalocanthus by Swainson, 1839. 

1802 Dactylopterus Lac£p&de, Hist. Nat. Poiss. iii, 1802, p. 325. 
Logotype D. pirapeda Lac6p&de * Gasterosteus spinarella 
Linnaeus. Preoccupies Dactyloptera Bonaparte 1841, another 
genus of fishes. 

1815 Cephacandia Rafinesque, Analyse Nature 1815, p. 85. Sub¬ 
stitute name for Cephalocanthus Lac6pdde {fide Jordan, Gen. 
Fish, i, 1917, p. 89). 

1839 Dactylophorus Swainson, Nat. Hist. Classif. Fish. Amphib. 
Kept, ii, July, 1839, pp. 55, 179, and 262. Error for Dactylop - 
terns Lac^pMe. Logotype, by present designation, D. volitans 
Swainson - Trigla volitans Linnaeus ■ Gasterosteus spinarella 
Linnaeus. Preoccupies Dactylophora De Vis 1884, another 
genus of fishes. 

1846 Cephalacanthia Agassiz, Nomencl. Zool. Index Univ. 1846, 
p. 71. Emendation for Cephacandia Rafinesque. 

1854 Gonocephalus Gray, Cat. Fish. coll. Gronow Brit. Mus. 1854, 
p. 105. Logotype G . macrocephalus Gray * Gastei'osteus 
spinarella Linnaeus. Preoccupied by Gonocephalus Kaup 1825, 
a genus of Reptiles. 

Cephalocanthus is the larval form of the Flying Gurnard, 
Dactylopterus, but the name has page-priority in Lac6p£de’s 
“Histoire Naturelle des Poissons/’ Two species of Dactylopterus 
were recognised by LacSpMe, D. pirapeda and D. japonicus, but the 
latter is a synonym of Lepidotrigla a lata (Gmelin). Gonocephalus 
Gray, from the MS. of Gronow, was not published until 1854, by 
which time it was preoccupied. Two species were described, 
G. macrocephalus and G. microcephalus , but both fall as synonyms, 
the first of Gasterosteus spinarella Linnaeus and the second of 
Dactylopterus orientalis Cuvier. 

Cbphalacanthus spinarella ( Linnwus ). 

Atlantic Flying Gurnard. 

1648 “Pirabebe” Marcgrave, Hist. Brasil iv, 1648, p. 162. Brazil 
(fide Jordan and Evermann, 1898). 

1788 “Trigla capite parum aculeata” Artedi, Ichth. iii, Gen. Pise., 
1738, p. 44, syn. 73. Mediterranean, etc. (not seen). 
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1754 “Pungitius pusillus” Linnaeus, Mus. Adolph. Frid. i, 1754, 
p. 74, pi. xxxii, fig. 5 ( fide Lfitken, 1880). 

1758 Gasterosteus spinarella Linnaeus, Syst. Nat. ed. 10, 1758, p. 
297. “Indies” * Guiana or Surinam ( fide Cuvier, 1829). Based 
on Pungitiu8 , Mus. Ad. Fr. i, p. 74, pi. 82, f. 5. Young specimen. 

1758 Trigla volitam Linnaeus, Syst. Nat. ed. 10, 1758, p. 302. Ex 
Artedi and Gronow. Mediterranean, etc. 

1763 “Trigla pinna singulars pinnis pectoralibm’' Gronow, Zoophy- 
lacium, 1763, p. 85, No. 285. Not refs, to East Indian species, 
which is Dactyloptena oricntalis (Cuvier). 

1766 Gasterosteus spinarella Linnaeus, Syst. Nat. ed. 12, 1766, p. 
492. 

1766 Trigla volitam Linnaeus, Syst. Nat. ed. 12, 1766, p. 498. Adds 
refs, to Browne’s Jamaica 453, Marcgrave, Brasil 163, and to 
Seba, but latter is perhaps Dactyloptena orientalis (Cuvier). 

1781 Trigla volitam Meuschen, Index Gron. Zoopliyl. 1781, Pisces. 
Based on Zoophylacium, No. 285. 

1788 Trigla volitam Bonnaterre, Tabl. Encycl. Meth., Ichth. 1788, 
p. 147, No. 12, pi. lxi, fig. 239 (“L'Ocean et la Mediterran6e”). 

1789 Gasterosteus spinarella Gmelin, Syst Nat. (Linn.), ed. 18, 
1789, p. 1327. 

1789 Trigla volitam Gmelin, Syst. Nat. (Linn.), ed. 13, 1789, p. 
1346. 

1792 “Trigla tentalunda” Walbaum, Piscium (Artedi) iii, 1792, 
p. 362. Non-binom. After Cataphractus Klein, Missus, which 
is after Catesby, Fish. Carolina iv, 1731, p. 44, pi. xiv, f. 1 
(fide Jordan and Evermann, 1898). 

1797 Trigla volitam Bloch, Ichtyologie x, 1797, p. 93, pi. cccli 
(refs, and synon.). 

1801 Trigla volitam Bloch and Schneider, Syst. Ichth. 1801, p. 12. 

1801 Trigla fasciatfr Bloch and Schneider, Syst. Ichth. 1801, p. 16, 
pi. iii, fig. 1. After Corystion Klein, Missus. No locality given. 

1801 Gasterosteust spinarella Bloch and Schneider, Syst. Ichth. 

1801, p. 124. 

1802 Cephalacanthu8 spinarella Lac€p£de, Hist. Nat. Poiss. iii, 

1802, p. 323. “PInde” (« Surinam, fide Cuvier). 

1802 Daotylopterm pirapeda Lac^pdde, Hist Nat. Poiss. iii, 1802, 
p. 326. Mediterranean and open sea. 
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1803 Qasterosteus spinarella Shaw, Gen. Zool. iv, 2,1803, p. 608. 

1803 Trigla volitans Shaw, Gen. Zool. iv, 2, 1803, p. 622. 

1810 Trigla corvus Raflnesque, Caratteri, 1810, p. 32, pi. vi, fig. 1. 
Sicily (not seen). 

1815 Polynemu8 sexradiatus Mitchell, Trans. Lit. Phil. Soc. i, 1815, 
pi. iv, fig. 10. New York (fide Jordan and Evermann, 1898). 

1818 Callionymus pelagicus Rafinesque, Amer. Month. Mag. Jan., 
1818, p. 205. Atlantic Ocean (fide Jordan and Evermann, 
1898). 

1825 Trigla corvus Risso, Mem. Soc. Linn. Paris iii, 1825, p. 33 
(fide Sherborn). 

1826 Trigla corvus Risso, Hist. Nat. Eur. Merid. iii, 1826, p. 398. 

1826 Dactylopterus pirapeda Risso, Hist. Nat. Eur. Merid. iii, 1826, 
p. 404. 

1829 Gasterostcus spinarella Cuvier, R£gn. Anim. ed. 2, ii, April, 
1829, p. 162. Linnaeus’ “Indies” locality corrected to Guiana. 

1829 Trigla volitans Cuvier and Valenciennes, Hist. Nat. Poiss. iv, 
Nov., 1829, p. 117. 

1829 Cephalacanthus spinarella Cuvier and Val., Hist. Nat. Poiss. 
iv, 1829, p. 138, pi. lxxvii. Correct Linnaeus’ “Indies” locality 
to Surinam. 

1836 Cephulacanthus spinarella Cuvier, R£gn. Anim., discip. ed., 
1836, p. 63, pi. xx, fig. 4. Guiana; Equatorial America, Atlantic 
shores. 

1839 Cephalocanthus Swainson, Nat. Hist. Class. Fish. Amphib. 
Rept. ii, July, 1839, p. 55, fig. 10. No locality given. 

1839 Dattylophorus volitans, occidentalis, blochii , tentaculatus, 
fasciatua , and trigloides Swainson, Nat. Hist., etc., July, 1839, 
p. 262. Names only. 

1839 Dactylopterus occidentalis Swainson, Nat Hist, etc., 1839, 
p. 415. W. Indies. 

1839 Dactylopterus blochii Swainson, Nat. Hist., etc., 1839, p. 415. 
Based on Trigla volitans Bloch, pi. 351. 

1839 Dactylopterus tentaculatus Swainson, Nat. nist. etc., 1839, p. 
416. Based on Cataphractus Klein, Missus = “ Trigla tenta- 
bunda” Walbaum. 

1839 Dactylopterus* fasciatus Swainson, Nat. Hist., etc., 1839, p. 
416, Based on Corystion Klein, Missus * Trigla fasciata Bloch 
and Schneider. 
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1839 Dactylopterua trigloides Swainson, Nat. Hist, etc., 1839, p. 
417. Based on Trigla corvus Bafinesque. 

1853 Dactylopterua communis Owen, Descr. Oat. Osteol. Ser. Mus. 
Boy. Coll. Surg. Eng., i, 1853, p. 56. New name associated with 
Trigla volitans Linnaeus. 

1854 Gonocephalus macrocephalus Gray, Cat. Fish. coll. Gronow 
Brit. Mus., 1854, p. 106. Based on Gronow, Zoophylacium, No. 
285. 

1860 Dactylopterua volitans Gfinther, Cat. Fish. Brit. Mus. ii, I860, 

p. 221. 

1860 Cephalacanthus spinarella Gfinther, Cat. Fish. Brit. Mus. ii, 
1860, p. 224. 

1877 Corystion volitans Pollen, Peches Madagascar in Bech. Faun. 
Madagas. iii, 1877, p. 63. Madagascar. 

1880 Dactylopterua volitans Lfitken, Spolia Atlantica, Vidensk. 
Selsk. Skr., 5 Bsekke, natur. math, xii, 6, 1880, pp. 417-428 and 
590, pi. i, figs. 1-5. 

1898 Cephalacanthus volitans Jordan and Evermann, Bull. U.S. 
Nat. Mus. No. 47, ii, 1898, p. 2183, pi. cccxxiii, fig. 778. 

1903 Cephalacanthus volitans Fowler, Science (2) xvii, 1903, p. 595 
(fide Zoological Becord). 

1905 Dactylopterua volitans Gill, Ann. Bept. Smithson. Inst. 1904 
(1905) p. 510, pi. ii, figs. 2-5, and pi. iii, figs. 1-3, and pi. iv, also 
text-fig. 1. 

1908 Cephalacanthus volitans Jordan and Bichardson, Proc. U.S. 
Nat. Mus. xxxiii, 1908, p. 664, footnote. 

1913 Dactylopterua volitans Began, Ann. Mag. Nat. Hist. (8) xi, 
1913, p. 183, fig. 56 (osteology). 

Mr. Melbourne Ward found a specimen of this species in the 
Cephalacanthus stage on Varadero Beach, Cuba (Austr. Mus. regd. 
No. IA.3563). When identifying it I noticed the complicated 
synonymy of this species which I have endeavoured to tabulate 
above. Cuvier noted that the young fish described by Linnaeus as 
Gasterosteus spinarella came from Guiana and not from India or 
the East Indies as many authors had deduced. The “Indies” of 
Linnaeus and other old authors may mean any extra-European 
locality and commonly either the West or East Indies. Qasterosteus 
spinarella, therefore, appears to be an American fish, and its name 
may not be applied to an Indo-Pacific species, as has sometimes 
been done. Q. spinarella has been shown to be the larval form of 
Trigla volitans Linnaeus, an Atlantic and Mediterranean species, by 
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Ltttken and others, but since the name has page-priority, Trigla 
volitans becomes a synonym of it. Later synonyms, some of which 
have been generally overlooked, are also listed above. 

The Indo-Paciflc Dactyloptena orientalis (Cuvier) is sometimes 
referred to in literature on the Atlantic Cephalacanthus spinarella 
(Linnaeus). As this species is found in Australia, I have tabulated 
its synonymy also, as follows: 


Genus Dactyloptena Jordan and Richardson 1908. 

1908 Dactyloptena Jordan and Richardson, Proc. U.S. Nat. Mus. 
xxxiii, Feb. 28,1908, pp. 664 and 665. Orthotype, Dactylopterus 
orientalis Cuvier and Valenc. 

1908 Ebisinus Jordan and Richardson, Froc. U.S. Nat. Mus. xxxiii, 
Feb. 28, 1908, p. 664, footnote. Orthotype, Dactylopterus 
cheirophthalmus Bleeker. 

It is not necessary for these names to fall as synonyms of 
Corystion Bleeker 46 who uses that generic term for Corystion 
orientate Bleeker * Dactylopterus orientalis Cuvier. I have not 
access to the original reference to this genus but quote from Weber 
and de Beaufort’s index to Bleeker’s papers. 46 Bleeker’s name, 
perhaps taken from “ Corystion” Klein, pre-Linnean, is preoccupied 
by Corystion Rafinesque 1810, another genus of fishes, so the use of 
Dactyloptena is validated. 


Dactyloptena orientalis ( Cuvier ). 

Indo-Pacific Flying Gurnard. 

1718 “Terbang boudjou ” Renard, Poiss. Moluques i, 1718, pi. x, fig. 
66. East Indies (not seen). 

1724 “Ikdn terbang, etc.” Valentyn, Ind. Vet. et Nov. iii, 1724, p. 
357, fig. 35. Amboina. 

1758 “Milvus ovidii” Seba, Descr. Cabinet Seba, iii, 1758, p. 82, pi. 
xxviii, fig. 7 (not seen). 

1803 “Mooree-godoo” Russell, Fish. Vizagapatam 1803, pi. clxi. 
Vizagapatam, India. 

1829 Dactylopterus orientalis Cuvier, R&gn. Anim. ed. 2, ii, April, 
1829, p. 162. Based on Russell’s pi. 161. Vizagapatam. 

1829 Dactylopterus orientalis Cuvier and Valenciennes, Hist Nat. 
Poiss. iv, Nov. 1829, p. 134, pi. lxxvi. Mauritius and Waigiou. 


48 Bleeker.—Nat. Tijd* Diek. 1, 1863. p. 236. 
«W«ber mad de Beaufort.—Fish. Indo-Austr. 


Archip. i, 1911, p. 144. 
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1839 Dactylophorti8 orientalis Swain son, Nat. Hist. Olassif. Pish. 
Amphib. Kept., ii, July, 1839, p. 262, and p. 417 as 
Dactylopterus . 

1839 Dactylophorus bispinosus Swainson, Nat. Hist., etc., 1839, p. 
262. Nom. nud., described as Dactylopterus on p. 417. Baged 
on Russell’s pi. 161. Vizagapatam, 

1839 Daotylophorus chinensis Swainson, Nat. Hist., etc., 1839, p. 
262. Nom. nud., described as I)actylopteru8 on p. 418. “In a 
box of Chinese dried fishes and crabs.” 

1843 Dactyloptera orientalis Temminck and Schlegel, Faun. Japon. 
Poiss., 1843, p. 37, pi. xva. 

1846 Dactyloptcrus orientalis Richardson, Rept. 15th meet. Brit. 
Assn. Adv. Sci. 1845 (publ. late 1846), p. 218. Japan and China. 

1854 Oonocephalus microcephaly* Gray, Cat. Fish. coll. Gronow 
Brit. Mus. 1854, p. 107. Based on Valentyn, Ind. Vet. et Nov. 
iii, p. 357, fig. 35. “In Mari Indico.” 

1854 Daclylopteru8 japmicus Bleeker, Nat. Tijds. Ned. Ind. vi, 
1854, p. 396. Waka, Japan. Not D. japonicus Lac£p&de 1802, 
which is Lepidotrigla alata (Gmelin). 

1860 Daciyiopterus orientalis Gfinthcr, Cat. Fish. Brit. Mus. ii, 1860, 

p. 222. 

1860 Trigla dissimilis Gfinther, Cat. Fish. Brit. Mus. ii, 1860, p. 
223. Nom. nud. No locality. 

1863 Corystion orientate Bleeker, Nat. Tijds. Dierk, i, 1863, p. 236. 
Teruate (fide Weber and de Beaufort). 

1876 Dactyloptcrus orientalis Day, Fish. India 1876, p. 279, pi. lx, 
fig. 6. 

1877 Dactylopterus orientalis Gfinther, Fische Sfidsee vi, 1877, p. 
169 (Tahiti, Sandwich, Society, and Paumotu Islands). 

1879 Dactylopterus orientalis Castelnau, Proc. Linn. Soc. N. S. 
Wales iii, 4, May, 1879, p. 351 (Sydney). 

1882 Dactylophorus orientalis Tenison*Woods, Fish, and Fisher. N. 
S. Wales, 1882, p. 69. 

1886 Dactylopterus orientalis Ogilby, Cat. Fish. N. S. Wales, 1886, 
p. 34. 

1892 Dactylopterus orientalis Trebeck, Abstr. Proc. Linn. Soc. N. S. 
Wales, April 27,1892, p. vii (Port Jackson). 

1904 Cephalacanthus spinareUa Waite, Mem. N. S. Wales Nat. Club, 
ii, Nov. 7, 1904, p. 49. Not Qasterosteus spinareUa Linnaeus. 
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1905 Cephalacanthus orientals Jordan and Evermann, Bull. U.S. 
Fish. Comm, xxiii, 1,1903 (July 29, 1905) p. 473, fig. 208 (Hilo, 
Hawaii). 

1906 Cephalacanthu8 spinarella Stead, Fish. Austr. 1906, pp. 202 
and 265, fig. Non Linnaeus. 

1908 Dactyloptena oriental is Jordan and Richardson, Proc. U.S. 
Nat? Mus. xxxiii, 1908, p. 666 (South Japan, Hawaii, East 
Indies). 

1908 Cephalacanthu8 spinarella Stead, Ed. Fish. N. S. Wales, 1908, 
p. 115. Non Linn. 

1912 Dactyloptena orientalis Hbyder, Proc. U.S. Nat. Mus. xlii, 

1912, p. 435, fig. 

1913 Dactylopterus orientalin Welier, Kiboga. Kxped.. Fisclie, May, 

1913, p. 517, fig. 109 (young). 

1913 Dactyloptena orientals Regan, Ann. Mag. Nat. Hist. (8) xi, 
1913, pp. 175 and 183, figs, la and 5a (osteology). 

1914 Dactyloptena orientals Jordan and Thompson, Mem. Carneg. 
Mus. vi, 4,1914, p. 284 (Japan). Important remarks on presence 
of lateral line. 


1922 Dactyloptena orientalis McCulloch, Austr. Zool., ii, 3, 1922, 
p. 118, fig. 345a (X. 8. Wales). 

1922 Dactyloptena orientalis Jordan and Jordan, Mem. Carneg. 
Mus. x, 1, 1922, p. 57. 

1925 Dactyloptena orientalis McCulloch and Whitley, Mem. Qld. 
Mus. viii, 1925, p. 165. 

1927 Dactyloptena orientalis Whitley, Rec. Austr. Mus. xvi, 1, 1927, 
p. 29 (Queensland). 

This species is sometimes found southwards of the Tropics as 
far as New South Wales. Specimens are in the Australian Museum 
from the following localities: Palmers Is. and Michaelmas Cay, 
Queensland; Trial Bay, Hastings River, Broken Bay, Port Jackson, 
Maroubra, and Manly, New South Wales; Malay Archipelago; 
Japanese Seas; Honolulu Aquarium; New Hebrides. 

Later researches, based on large series of specimens, may demon¬ 
strate that several subspecies are geographically separable. The 
type locality of this species is Vizagapatam, India. For the present 
the following nominal species may be considered as distinct: Dacty¬ 
loptena procne Ogilby 47 from Queensland; D . gilberti Snyder 48 


« T Ogilby.—Proc. Hoy. Soc. Qld. xxiii, Nov, 1910, p 84 (Ebteiww). 

*• Snyder.—Proc. U.S. Nat. Mus. xxxvi, 1909, p. 004 ; and <Md. xlii, 1912, 
p. 486, pi. lvii, fig. 1 and text-fig. 1. 


C 
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from Japan, with D. jordani Fran* 4 * as a synonym; D. papilio 
Ogilby 80 from Southern Queensland; D. cheirophthalmus Bleeker 81 
from the East Indies; and perhaps D. macracanthus Bleeker 8 * from 
Celebes. 


Family SYNAPTURID^E. 

Synaptura nigra Maoleay. 

* • 

1880 Synaptura nigra Macleay, Proc. Linn. Soc. N. S. Wales, v, 1, 
Aug. 1880, p. 49. Botany Bay, New South Wales. 

1882 Synaptura fitzroiensis De Vis, Proc. Linn. Soc. N. S. Wales, vii, 
3, Oct. 28, 1882, p. 319. Mouth of Fitzroy River, Q. Type in 
Queensland Museum seen. Id. Saville-Kent, Gt. Barrier Reef, 
1893, pp. 297 and 370. Spelt S. fitzroyensis by McCulloch and 
Whitley, Mem. Qld. Mus. viii, 1925, p. 162. 

1883 Synaptura cinerea De Vis, Proc. Linn. Soc. N. 8. Wales, viii, 2, 
July 17, 1883, p. 288. Moreton Bay, Q. 

1926 Brachirus fitzroiensis and orientalis Norman, Biol. Res. 
Endeavour v, 5, June 15, 1926, p. 293 (refs, and synonymy). 

Identity of Synaptura fitzroiensis De Vis. —I have examined a 
specimen in the Queensland Museum (Regd. No. 1.11/79) which is 
evidently the holotype of Synaptura fitzroiensis De Vis and regard 
this species as inseparable from S. nigra Macleay. 

The following characters of De Vis’ specimen may be noted: 
Nostrils of the usual Synaptura type present, though described by 
De Vis as “On the upper lip three or four short thick tentacles.” 
About 80 scales on straight part of lateral line system. Dorsal 
extending forward on to snout. 

The following description was made in MS. by the late J. D. 
Ogilby from De Vis’ type in the Queensland Museum: 

“D.63;A.50; C.17; P.4-4; V.3/3. L.1.110; l.tr.44/48. 

“Depth of body 1*75, length of head 4*8 in length of body. Eye minute 
11*5 in head and equal to interorbital width. Longest ray of right pectoral 
not quite twice the eye-diameter, 6*25 in head, and a little shorter than that 
of left pectoral, which is 5*8 in head. Caudal fin 1*35 in same. Scales every¬ 
where ctenoid, except on the lower surface of head, where they are cycloid; 
both surfaces of vertical fins scaly to the tips; lips and anterior portion of 
snout naked on right side, without fold; a larger area naked on left side, 
cirrate. Eyes small and round, the upper partly in advance of the lower 
interorbital space scaly. Upper anterior nostril preceded by a wide 
triangular skinny valve, which barely reaches the posterior nostril, which 
is close in front of the eye near the lip. Cleft of mouth extending to below 


Frans.—Abh. Akad. Mtinchen, Suppl. Band iv, Abh. i, 1911, p. 80, pi. be, 

7 •« Ogilby.—New Fish. QM. Coast 1910, p. 127. 

* Sleeker.—Nat. TUds. Ned. Ind. vii, 1854, p. 494 (Doctplopttruw). 

“ Bleeker.—Nat TUds. Ned. Ind. vii, 1854, p. 449 OHctylopteru*). 
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the anterior border of the lower eye; lips not fringed. Dorsal originating in 
front of the upper eye, its rays increasing in length backwards, its last 
nearly as long as the candal. Anal similar to the dorsal. Caudal rounded. 
Ventrals small and equal, separated from anal by a considerable Interspace. 
Lateral line straight from caudal to head, where it is bent upwards. Both 
sides now bleached to a uniform dirty white. 

"L.177 (mm.), D.100, Head 37, Eye 3*2, Right pectoral 5*9, Left pectoral 
6*4, Caudal 27, last dorsal ray 24.” 

Locality .—Mouth of the Fitzroy River, Rockhampton, Queens¬ 
land; donated by T. Mcllraith. Queensland Museum regd. No. 
1.11/79. 

Synonymy .—Norman regards Synaptura nigra Macleay as a 
synonym of the Indian S. orientalis (Bloch and Schneider), but the 
Australian species is here regarded as distinct in consideration of 
his statement ( loc . cit, p. 294) that Australian specimens “appear 
to have (generally) a slightly deeper body, and often a somewhat 
different colouration.” I also doubt whether Solea foliacea Richard¬ 
son from China and Synaptura cinerascens Gflnther are conspecific 
with the Australian form as Norman suggests, and accordingly 
revive Macleay's name for our species. 


Family GOBIID^E. 

Glossogobius vomeb, sp . nor . 

(Plate xxxii, fig. 1.) 

D.vi/9; A.i/7; P.15. Sc. circa 34. 

Depth (10 mm.) 5*8 in length to hypural joint (58). Head 
(18) 3*2 in same. Eye (3*5) 5*1, interorbital (2) 9, snout (5) 3-6 
in head. 

Head depressed, naked. A median pore between the eyes and a 
few smaller ones on top of head. A row of pores along the pre- 
opercular ridge and some regular subhorizontal rows along the 
cheeks. Nostrils inconspicuous with simple openings. Skin of chin 
plicate, without barbels. Isthmus narrow. Lower jaw longer than 
upper. Maxillary reaching to below middle of eye. A band of short 
pointed teeth in each jaw, the inner teeth depressible. Tongue large, 
with a median notch. 

Body elongate, tapering, rounded anteriorly, compressed 
posteriorly; covered with large scales with narrow, weakly ctenoid 
edges. No pit or fleshy lobes on shoulder. A naked area around and 
in front of the vent and genital papilla. First dorsal with six 
spines, lower than the second. Anal similar to second dorsal but 
with shorter base. Pectorals almost reaching origin of anal, with¬ 
out silk-like rays. Ventrals united, not reaching vent. Caudal 
irregularly rounded. 
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General colour, after long preservation, yellowish-brown 
becoming lighter below. Head, body, and fins, with brown punctu- 
lations which are denser on the back, around the eyes, and on the 
operculum. A brown mark on shoulder and a prominent blackish 
blotch on the spinous dorsal membrane. Eye bluish. 

Described and figured from the unique holotype, a specimen 2£ 
inches long. Austr. Mus. regd. No. 1.11234. 

Loc .—Swan River, Western Australia; collected by A. 
Abjornson. 


Family SALARIIDJE. 

T have noted over two hundred specific names which have been 
used in literature under the genus Salarias, sensu lato , and it is 
therefore hardly surprising that some names have been twice applied 
to different fishes. Some new names are therefore necessary for 
some of the preoccupied ones discussed hereunder. 


Salarias dayi nom. nov. 

The name Salarias alboguttatus Day 53 is preoccupied by S. 
alboguttatu8 Kner, 84 a Samoan species later figured by Gttnthcr. 55 
Day’s species, which was described from the Andaman Islands, 
requires a new name and may be called Salarias dayi. 

“Salarias furcatus Johnstone '* 

De Vis 86 described Salarias furcatus from Moreton Bay, Queens¬ 
land, but McCulloch and McNeill 67 regarded this species as a doubt¬ 
ful Petroscirtes . The preoccupied name, Salarias furcatus , was, 
however, proposed for a very different fish by Johnstone. 88 John¬ 
stone’s species apparently does not require a new name as Weber 60 
regards it as a synonym of Salarias bicolor Day. 60 

Salarias luctuosus nom. nov. 

Salarias andersoni Jordan and Starks 81 from Japan is rendered 
invalid as a name by Salarias andersonii Day 62 from Galle. The 
Japanese species may be re-named Salarias luctuosus. 


u 

m 

flg. B. 


Day.—Fish. India ii, Aug., 1876, pp. 329 and 334. * 

Kner.—Sitsb. Akad. Wiss. Wien lvf, 1867, p. 724, flg. 6. 

Glint her.—Journ. Mus. Godeff. xiii (Fische Sudsee vi), 1877, p. 205, pi. Avlii, 

De Vis.—Proc. Linn. Soc. N. S. Wales ix, 8, Nov. 29, 1884, p. 696. 
McCulloch and McNeilL—Rec. Austr. Mus. xii, 1918, p. 23. 

Johnstone.—Suppl. Rent. Pearl Fisher, xv in Rept. Pearl Oyster Fish. O. 
r,pt. il» 1904, p. 213, plTY flg. 4. 

Weber. —Fische Slboga-Exped., 1918, p. 533. 

Day.—Suppl. Fish. Ind., 1888, p. 798, ex Tickell MS. 

Jordan and Starks.—Proc. U.S. Nat. Mus. xxx, June 4, 1906, p. 703, flg. 11. 
Day.—Fitfi. India ii, Aug. 1876, pp. 329 and 331. 
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Salarias banna nom . not?. 

The writer was unconsciously the culprit who gave a pre¬ 
occupied name to a Santa Cruz Archipelago species which was called 
Salaries tnacneilli coloratus in Rec. Austr. Mus. xvi, 1928, p. 229. 
This name, I have since discovered, is invalidated by Salarias quadri- 
cornis coloratus Klunzinger 68 described from the Red Sea. My 
Santa Cruz form may now be elevated to full specific rank with the 
new name Salarias sauna. 

Family ANTENNARIIDA3. 

Antennariijb commersonii (Cuvier). 

(Plate xxxi, fig. 5.) 

1798 a La Lophie commerson” Lac6p£de, Ilist. Nat. Poiss. i, 1798, 
p. 327. Vernacular name only. “Easl African Seas.” 

1817 Chironectes commersonii Cuvier, Mem. Mub. d’Hist. Nat. iii, 
Oct. 1817, p. 431, pi. xviii, fig. 1. Based on Lac6p£de 1798. 
Mauritius. 

1855 ? Antennarius moluccensis Bleeker, Nat. Tijdschr. Ned. Ind. 
viii, 1855, p. 424. Amboina. 

The coloured figure depictR a specimen from Watson's Bay, 
near Sydney (Austr. Mus. No. 1.5263), caught in May, 1902. This 
species is not so common in New South Wales as A . striatus Shaw. 
The type-locality of A . commersonii is evidently near Mauritius 
and it seems probable that the Australian form regarded as that 
species may not be typical. 

Specimens are in the Australian Museum from Port Jackson 
and Port Hacking, New South Wales. 

Pteropiiryxoidek ttistrio (Linnwus ). 

(Plate xxxi, fig. 4.) 

1758 Lophius hislrio Linnteus, Syst. Nat., ed. 10, 1758. p. 237; ed. 
12, 1766, p. 403. Pelagic, in floating weed, China and Brazil. 
Type-locality, Sargasso Sea (vide infra). 

The coloured figure is taken from a New South Wales specimen; 
Austr. Mus. No. 1.5255. 

Osbeck® 4 found this species, which is said to have a world-wide 
distribution, among Sargazo weed in the North Atlantic Ocean in 


* Klunslnaer.—Verh. Zool.-Bot. Ges. t Wien, xxi (Synopa Fische Roth. Meeres 
ii), 1871, p. 488. 

« Osbeck.—Voy. China and E. Indies (trans. J. R. Forster) ii, 1771, pp. 112 
and 114. On p. 881 of the same volume, in Forster’s Fnunula Sinensis, Lophius 
histri® Ament. Acad. 4, p. 246” is listed from China. 
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1752 and remarked, in his account of it, “Perhaps Providence has 
clothed this ilsh with fulcra resembling leaves, that the fishes of prey 
might mistake it for sea-weed, and not entirely destroy the breed.” 
Linnseus practically based his name Lophius histrio on the account 
given in the original Swedish edition of Osbeck’s Voyage, so the 
type-locality of the species is in the “Grass Sea,” North Atlantic 
Ocean, between 17° and 24° N. lat. and 37° and 39° W. long. 


Family ALUTEBIDA3. 

(Monacanthida\ auctt.) 

Aluterus Cloquet 65 is an earlier name than Monacanthus 
Schinz, 66 the first Latinization of “Les Monacanthes” Cuvier, 67 so 
the family hitherto known as Monacanthidae should be named 
Aluteridae. 


Meuschenia, gen . noi \ 

Orthotype, Monacanthus trachylepis Gtinther 1870. 

Gill-opening short, oblique, below eye. Dorsal spine originating 
over eye, with two rows of strong barbs posteriorly and two shorter 
rows of weak barbs anteriorly; a small second dorsal spine. Dorsal 
and anal fins not angulate, with more than thirty rays. A small 
immovable ventral spine; dewlap-like ventral flap not developed. 

Body elongate, its depth being one-third of total length, less 
than half length to hypural, and more than length of head. Beales 
erect, with three to eight strong spines: no cutaneous flaps on body 
or fins. Length of caudal peduncle less than that of interdorsal 
space. Normally four strong spines on each side of caudal peduncle, 
though these may be weak or accompanied by extra rudimentary 
spines. 

Named after Friedrich Christian Meuschen, an eighteenth 
century zoologist, whose names for fishes I am discussing in another 
paper in these Becords. 

Affinities .—The type-species of Meuschenia was originally 
described as a Monacanthus, but cannot be retained in that genus 
because the genotype of the latter is Batistes chinensis Bloch 1786, 
a species, described by Osbeck in a pre-Linnean work from the 
Chinese Sea, 68 which has a dewlap-like flap near the prominent 


* Cloouet.—Diet. Sol. Nat., ed. 2. i. Oct. 1816, suppL, p. 186. 

* Schlns.—Das Thierreich (Cuvier) il, 1882, p. 226. Mr. Iredale regards the 
latinlsatlons of Oken, Isis, 1817, p. 1188 as nomina nudtk 

" Cuvier.—R4gn. Asim. ed. 1. ii* “1817" * Dec. 1818, n. 162 Vernacular only 

* Osbeck.-—”Voy. China and B. Indies (trans. J. R. Forster), i, 1771. p. 177; 
Relse Ost-Indien China, 1766, p. 147 (fide Sherbom); and Bloch, Nat ausL Fische 
1L 1786, p. 29 <fide Sherborn) ; Ichtyologie v, 1787. p. 26, pi dli, fig. 1 (China). 
This species was called Batistes sp . by Meuschen, 1781 
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ventral spine and is a smaller fish with a relatively deeper body. 
Neither is Meuschenia trachylepis a Cantherhines as, in the 
original description of that genus by Swainson 60 the characters 
given are “Body smooth or granulated; pelvis prominent; tail 
smooth” and “no spines on the side of the tail.” The haplotype of 
Cantherhines is Monacanthus nasutus Swainson ( loc . cit,), which 
is a new name for Batistes sandtoichiensis Quoy and Gaimard. 70 
It may be of interest to note that I have before me Swainson’s copy 
of Quoy and Gaimard’s work and that a note in his handwriting is 
pencilled in the margin against B. sandtoichiensis stating “Mono- 
canthus . no spines, tail even.” An excellent figure of Cantherhines 
sandwichiensis (Q. and G.) has been given by Jordan and Ever- 
mann, 71 from which it is seen that caudal spines may be present. 
This character has, since Swainson’s day, been regarded as sexual. 
However, there is no possibility of confusing this Hawaiian species 
with Meuschenia as it has a deep body, and dewlap-like ventral flap. 
These characters are also present in Liomonacanthus Bleeker, 72 
judging from the figure of the genotype, L. pardaUs , in the Atlas 
Ichthyologique. 

The genotype of Pseudomonacanthus Bleeker, 78 the third genus 
into which Monacanthus trachylepis Gttnther has been placed by 
authors, is Monacanthus macrurus Bleeker, 74 being designated in 
the Atlas Ichthyologique. This species has a ventral spine and 
dewlap-like flap and less fin-rays than M. trachylepis . Bleeker’s 
figure 76 clearly shows that it is not congeneric with Meuschenia. 
Jordan and Fowler 78 have applied the name Pseudomonacanthus to 
a very different form, Monacanthus oblongus Temminck and 
Schlegel, but whilst this species, which is Japanese, is nearer 
M . trachylepis than is M . macrurus , it is still to be regarded as 
generically distinct because it has a velvety integument and pointed 
fins, and is nearer “Pseudomonacanthus” degeni Regan, and ayraudi 
Quoy and Gaimard from Australia. 

Meusciienia trachylepis ( Gunther ). 

(Plate xxxii, figs. 2, a and b). 

1870 Monacanthus trachylepis Gflnther, Cat. Fish. Brit. Mus., viii, 

1870, p. 248. “Australia”; probably Sydney. Type in Brit. 

Mus. (Nat. Hist.). 


• Swainson.—Nat. Hist. Claaslf. Pish. Amphib. Kept, ii, July 1839, p 194 and 
on 827, as Cantherinea. Emended to CanthorMnua by Agassiz, Nomencl. Zool, 
1846, Index Unlv., and used later by Gill „ „ 

w Quoy and Gaimard.—Voy. Uran. Physic, Zool., Oct 1824, p. 214. Sand¬ 
wich Is. 

« Jordan and Hvermann.—Bull. U.S. Fish. Comm . xxiii (1903), 1, 1906, p 418, 
fig. 182. 

«Bleeker.—Ned. TiJdschr. Dierk. iii, 1866, p. 13 (fide Jordan). 

™ Bleeker.—-Ned, TiJdschr. Dierk. iii, 1866, p. 11 (fide Jordan, Gen Fish, iii, 
1919, p. 340). 

»Bleeker.—Nat. TiJdschr. Ned. Ind. xii, 1866, p. 226. Nias 
w Bleeker.—Atlas Ichthyologique v, 1869, p. 134, pi. ccxxviii, fig. 2. 
w Jordan and Fowler.—Froc. U.S. Nat. mus xxv, 1902, p. 268. 
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1873 ? Monacanthus baudimi Castelnau, Proc. Zool. Acclim. Soc. 
Viet., ii, May 10,1873, p. 55. Victorian coast and Hobart. 

1879 Monacanthus trachylepis Klunzinger, Sitzungb. Akad. Wiss. 
Wien Ixxx, 1, 1879, p. 422 (98 of reprint). 

1879 ? Monacanthus nidis Castelnau, Proc. Linn. Soc. N.S. Wales, 
iii, 4, May, 1879, p. 399. Sydney. Not M. rudis Richardson, 
Trans. Zool. Soc. Lond., iii, 1844, p. 166, from Tasmania and 
not M. rudis Castelnau, Proc. Zool. Acclim. Soc., ii, 1873, p. 54. 

1881 Monacanthus tracliylepis Macleay, Proc. Linn. Soc. N.S. 
Wales, vi, 2, Sept. 12, 1881, p. 313. Broken Bay, N.S.W. 

1893 Monacanthus trachylepis Ogilby, Ed. Fish. Crust. N.S. Wales, 
1893, p. 195. 

1904 Pseudomonjucanthus trachylepis Waite, Mem. N.S. Wales Nat. 
Club, i, 1904, p. 56. 

1915 Cantherines trachylepis Ogilby, Commerc. Fish. Fisher. Qld., 
1915, pp. 43 and 48. 

1916 Cantherines trachylepis Cockerell, Mem. Qld. Mus., v, 1916, 
p. 57 (scales). 

1922 Cantherines trachylepis McCulloch, Austr. Zoologist, ii, 3, 
1922, p. 126, fig. 363e; Check-List, 1922, p. 100. 

This species has been well described by Ogilby, 1893. The 
accompanying figure is of a specimen (Austr. Mus. No. 1.6775) 
from Maroubra, New South Wales, presented by A. R. McCulloch, 
May, 1904. Others are in the Museum from Port Stephens and 
Port Jackson. 

Mevtschema trachylepis is apparently allied to the following 
species from Australia: 

Bali8te8 lemniscatus Lac6pdde, Ann. Mus. d’Hist. Nat., May, 1804, 
pp. 202 and 211. “New Holland” (Baudin); probably Bass 
Strait or Kangaroo Island. 

Aleuterius variabilis Richardson, Zool. Voy. Erebus and Terror, 
Fish. 1846, p. 67, pi. Iii, figs. 1-7, Monacanthus on plate. King 
George’s Sound, W. Australia. The Eastern Australian form 
of this species has been identified with tialistes hippocrepis 
Quoy and Gaimard, Voy. Uran. Physic., Zool., Oct. 1824, p. 212. 
Mauritius. Monacanthus multiradiatus Gttnther, Cat. Fish. 
Brit. Mus., viii, 1870, p. 248, is similar. 

Pseudomomwofithus galii Waite, Rec, Austr. Mus., vi, 2, Sept. 15, 
1905, p. 79, pL xvi. Sharks Bay, W. Australia. 
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Aleuterea maeuloaua Richardson, Proc. Zool. Soc. Loud., viii, Aug., 
1840, p. 28; Trans. Zool. 8oc., iii, Jan., 1844, p. 170 Port 
Arthur. 

Momomtfvua edelenaia Castelnau, Viet., Offic. Ree. Philad. Exhih., 
1875, p. 50. Fremantle. 

Monacanthua eonrexitoatria Gttnther, Cat. Fish. Brit. Mus., viii, 
1870, p. 248. George Town, Tasmania and New Zealand. 
Apparently not PaetidomoMcaiithua convexirostria Waite (Ree. 
Canterbury Mus., i, 3, 1911, p. 257, pi. lvii). Comparison of the 
types of M. conrexiroatria and M . trachytepin with one another 
and wdth Waite's figure would solve this problem. 

Genus ALUTERrs Cloquet 1816. 

1816 Alutvrua Cloquet, Diet. Bci. Nat. (Levrault), ed. 2, i, October, 
1816, suppl. p. 135. (Ex Cuvier MS.) Logotype, A. monoceroa 
(Linmeus). 

1816 ik Le* Aluterea” Cuvier, R£gn. Auim. ed. 1, ii, “1817” = Dec., 
1816, p. 153; ed. 2, ii, 1829, p. 374. Vernacular only. 

1817 Alutera Oken, Isis, 1817, p. 1183 (fide Slierborn, and Jordan). 
No men nudum. 

1822 Alutera Selling, Das Thierreich (Cuvier), ii, 1822, p. 256. 
Based on Bloch t. 147. 

1831 Aluterea Lesson, Voy. Coquille, Zool. ii, 1831, p. 105. 

1832 Aluterea Voigt, Das Thierreich (Cuvier), ii, 1832, p. 488. 
1840 Alculerea Richardson, Proc. Zool. Soc. Lond., viii, Aug. 1840, 

p. 28. 

1846 Aleuteriua Richardson, Zool. Erebus and Terror (Fish. 1846), 

l>. 07. 

1846 Aluturiua Agassiz, Nomencl. Zool., 1846, Index Cniv. 
Emendations for “Alutera Cuvier’’ and Aluterea Lesson. 

This generic name has been spelt in various ways and quoted 
as of Cuvier.. That author, however, only used the vernacular. 
Jordan, in the Genera of Fishes, quotes Alutera Oken 1817 as valid, 
but Mr. T. Iredale, w T ho has seen Oken’s w r ork in London, regards 
his names as nomina nud<i. However, argument upon this point 
is obviated by reference to Slierborn’« Index Animalium where all 
the various spellings are correctly indexed, and the original and 
valid reference to Cloquet 1816 is given. Reference to the Diet. 
Sei. Nat., which was published before Cuvier's vernacular, shows 
that Cloquet had-introduced A luterua from Cuvier’s MS. and gave 
a full definition with two species: Atutcrua monoceroa , based on 
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Batistes monoceros Linnaeus, and Aluterus kleinii, based on Batistes 
klemii Linnaeus and B. amvawa Artedi. Batistes monoceros 
Linnaeus was formally designated the genotype by me on the third 
page of Additions in the second edition (i.c. impression) of 
McCulloch’s Fishes and Fish-like Animals of New South 
Wales, 3927. 


Aluterus monoceros (Linturus). 

3738 Batistes monoceros Linnaeus, Syst. Nat, ed. 10, Jan. 1, 1758, 
p. 327. Based on Mus. Ad. Fr. 2; Batistes monoceros Osb. iter. 
310; and “Unicornu etc., Catesb. car. 2, t. 19. Habitat in Asia, 
America [= near Hong Kong]. 

Two species of fishes are united by Lin mens under one name. 
Batistes monoceros . One is an American, the other an Asiatic form, 
but as the name is taken directly from Osbeck, it must be applied 
to the species described by Osbeck which is probably the same as 
the one in the Ad. Fr. Mus. The locality “Asia” can be determined 
by reference to Osbeck’s Iter Chinensis. The Swedish account 
quoted by Linnaeus is not available to me, but T have Forster’s 
translation from the German edition which gives the type-locality 
as 22° 4' N. Lat., off the White Rock, Chinese Coast, somewhere 
about Hong Kong. Osbeek’s names in the text of his Voyages are 
not accepted in taxonomy as the book is a translation of a 
pre-Linnean work. The list of species at the end of the second 
volume given by Forster 77 in the Faunula Sinensis. 3771, is valid. 
The fish names are as follows; p. 331 (Amphibia nantes) LopMus 
Jiistrio , Batistes monoceros , B. retula , B. srriptus , B. nigro 
pimetatus , B. sinensis , Tetrodon hispidus , T. ocettatus; p. 332 
(Pisces) Trichiurus tepturus , Gobms niger , G. cfeotris , G. 
anguitlaris . G. imdinirostris , Cher tod on pinnatus , C. argenteus , 
Rparus nobit is, 8. chwnensis, Labrus opercutaris , L. chinrnsis , 
Bcombcr traclmrus; p. 333 Ctuf>ca thrissa , C. mystus , C. sinensis, 
C. tanatus , Cyprinus auratus, C. cantonensis. 

As Osbeck’s work is rare, I take this opportunity to transcribe 
below Forster’s translation of his account of Aluterus monoceros 
and of a second species, Batistes scriptus." The latter name should 
apparently date from Forster 1771, not from Gmelin 1789; the 
species is the haplotype of Osbeckia Jordan and Evermann. 78 A 
nominal species of Osbeckia is recorded from New South W r ales, 
where the genus is represented in the Tasman Sea. This was 
originally described as Monacan thus macruru* by Macleay, 79 but 
the name being preoccupied by Bleeker, 80 was changed to 


77 Forster.—Faunula Sinensis, In Osbeck, Voy. China and E. Indies (trans. 
Forster), 11, 1771, pp: 321-338. 

n Jordan and Evermann.—-Bull IT.S. Nat. Mus. xlvii, 2, 4 898, p. 1719. 
’•Macleay.—Proc. Linn. Soc. N. B. Wales vi, 2, Sept. 12, 1881, p. 330. 

*> Bleeker.—Nat. Tljdschr. Ned. Ind. xll, 1856, p. 226. 
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M . viaculicuuda by Ogilby 81 and the species was recorded as 
Osbeckia maculicauda by McCulloch. 82 Probably this species is 
(). acriptus which is oceanic in habitat or |>e]agic and perhaps strays 
southward to the waters between New South Wales and Lord 
Howe Island. I saw a specimen when aboard the Research Whip 
“Dana” and have picked up a dead Aluterux mo torero* on Maroubra 
Beach near Sydney. 


“The 8th of August, 22° 4' N.L. 

PIEDRA Blanca , or the White rock, came within our sight, towards 
noon. The wind abating, the heat became intolerable. Towards the evening 
we anchored. 

BALISTES Monoceros is a species of fish which looks like a flounder 
at a distance, and has almost the same taste, but is not so fat. The flsh 
was half a foot long, and its body covered with a dark-grey rough skin. 
We caught several with a hook, and this afforded me an opportunity of 
describing them. 

ON each side is a spiracle. and next to it, within the skin, two trans¬ 
versal bones: the first dorsal fin near the eyes, consists of a reversed brittle 
bone, which is armed with little hooks; it is the length of a Anger’s breadth, 
and a little longer than the other fins: the second dorsal fin has forty-seven 
rays: the pectoral fins are the least; each has thirteen rays: the ventral fins 
are wanting; in their stead is a long bone under the skin: the anal fin is 
opposite to the second dorsal fln, and has 51 rays: the tail has 12 ramose 
rays: the mouth is oblong and narrow: the lower fine is somewhat longer 
than the upper; on each side of it stand three pointed, broad teeth, connected 
together below, of which the middlemost is split: the lips are moveable.” 

“The 9th of August. 

THE ship hardly moved from the place where it was the day before. 
We saw besides Piedra Blanca the isle of lAintoa, and some other isles on 
the Chinese coast, on our right.” 

“The 10th of August. 

IN the forenoon the sky was clear, but the wind against us. 

BALISTES scriptus. Catesby, vol. ii. 27. A fish equal in size and 
appearance to the Balistes monoceros , but marked over the whole body as' 
it were with blue letters of an Eastern language, was caught here, and put 
into Spanish brandy; but the fine colours vanished as soon as it was dead. MS3 


w Ogilby.—('at. Fish. N. S. Wales in Itept. Commis. Fisher, N.S.W. 1886 
(1887), Appendix A. p. 64. 

83 McCulloch.— Austr. Zoologist ii, 3, 1922, p 127. 

“Osbeck.—Voy. China and E. Indies ttrans. J It. Forster) i, 1771, pp 172-174. 
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By 

Frank A. McNeill, Zoologist, Australian Museum. 

(Plates xxxv-xxxvii, and Figures 14.) 

This paper deals with several local species considered to have 
been previously insufficiently described or incorrectly assigned 
generically. The description of a new species of 8 procure inns, the 
first to be recognized from Australia, is also submitted, as well as 
some important records of other species. 

Family PALJEMONIDJE. 

(leans Pal*;mon Fabricius. 

Subgenus Para pal asmon. 

Paljemon (Parapal.emon) australis (Ortmann). 

(Plate xxxv.) 

Pala*mon sp. ? (P. australis), Ortmann, Zool. Jahrb., Syst. 1890, 
p. 708. 

Palermon australis McNeill, in The Australian Encyclopaedia, ii, 
Sydney, 1926, p. 325, and fig. Id ., Hale, Trans. Hoy. Soc. 
South Australia., li, 1927, p. 309; and Handbook Flora and 
Fauna S. Australia, British Science Guild (S. Austr. Branch) 
—Crust. S. Austr., Pt. i, 1927, p. 60, fig. 56. 

Description .—Carapace and abdominal region smooth. A 
“IP’-shaped depression behind the eye. Cervical groove distinct 
laterally. Distinct antennal and hepatic spines present. 

Rostrum lanceolate, deep in lateral view, and straight or with 
the tip inclined slightly upwards; it reaches beyond the antennular 
peduncle, but rarely to the end of the antennal blade. Dorsally 
it bears 8-10 small teeth, usually 9; two or three of these are 
situated on the carapace just behind the posterior limit of the 
orbit, and are usually more widely spaced than the others. Three 
to five teeth occur on the lower margin of the rostrum, usually four. 
The lateral ridge extends along the middle of the rostrum, so that 
the structure is as broad below as above. 


For No. II, aee Rec. Austr. Mus., xv, 1, 1926, p 100. 
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Telson terminating in a fixed acute spine, immediately to the 
sides of which are two pairs of movable spines, the inner pair being 
large and distinct. Two more pairs of small movable spines are 
situated on the lower half of the telson above, and near its articula¬ 
tion with the'sixth abdominal somite is a distinct bunch of long 
setae. The distal extremity is also adorned with a bunch of setae 
originating below the terminal spines. 

A small but prominent spine is present on the joint at the base 
of the antennal spine. The antennal blade extends for nearly one- 
tliird of its length beyond the distal joint of the antennular peduncle. 
The third, or external, maxillipeds, when straightened, reach about 
as far forward as the distal extremities of the antennular peduncles. 

When the first pair of legs is fully extended forward, the carpal 
joints extend well beyond the antennal blade, often to the extent 
of over one-third, but less than one-half of their length. Those 
chelate limbs are noticeably more slender than the laRt three ambu¬ 
latory pairs. The second pair of chelate limbs is very massive and 
heavy, and covered with minute spinules; one limb is always larger 
than the other, and the ischium of the larger is more than half the 
length of the merus, which is approximately equal to that of the 
carpus. The palm is longer than the carpus, but its length varies 
somewhat with age and individually; in the smaller companion 
limb the palm is about the same length as the carpus, and some¬ 
times slightly shorter. The fingers of the two large hands may l>e 
about as long as their respective palms, but are often considerably 
shorter, particularly in the largest specimens; they are covered with 
a thick growth of hair, and each has two prominent more or less 
triangular teeth on the proximal half, those of the immovable finger 
being the largest. In aged examples the distal half of the fingers 
is minutely dentate. The ischium of the large chelate limbs is 
strongly compressed laterally, and there is a longitudinal groove on 
its inne* surface. The meral and carpal joints are cylindrical and 
thicker distally. The palm is again compressed, with its angles 
rounded. 

The two anterior pairs of ambulatory limbs are of equal length; 
the third pair is slightly longer. All the joints are clothed with fine 
setae, and the propodi are armed below with a row of minute and 
elongate movable spines. The tips of the propodi of the last pair of 
limbs each bear a distinct brush of fine seta 1 below. 

The above description applies to a series of 18 adult males in 
which the length of the carapace, from the tip of the rostrum to the 
posterior margin, measures 21*5 to 33 mm. 

Twenty-three adult females, of which 15 are bearing eggs, have 
the chelipeds of the same proportions as the males, but they are 
comparatively much smaller in size. One specimen has only seven 
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teeth on the rostrum above. The eggs are large and few in number; 
their average length is 1 mm., and just before incubation they may 
measure 1£ mm. 

Juvenile specimens differ principally in the proportions of the 
second or larger chelate limbs, which are commonly equal in size, 
and smooth. The fingers are longer, sometimes being much longer 
than the palm, and are devoid of teeth. The rostrum, too, commonly 
reaches to the end of the antennal blade. 

So far as can be ascertained, no detailed description of this 
species has been published, and certainly none has appeared in any 
Australian journal. Published figures have also been inadequate. 
It is therefore hoped that the description of the present unique 
series of specimens in the Australian Museum will serve to put the 
future study of the species on a sound basis. 

Locality. —Horton River at Fallal, near the town of Bingara, 
New South Wales.—A large series collected by the late Allan R. 
McCulloch. 

Variation within the species. —It appears that PaUnnon (P.) 
australis has a most extensive range in the freshwater river systems 
of the eastern and southern portions of Australia, and that many 
perplexing racial forms exist similar to those exhibited by the 
Australian freshwater Atyidean shrimp Paratya (P.) australiensis 
(Kemp). 1 Possibly varieties of the species also occur. Unfor¬ 
tunately, however, our present material is meagre, and it is prac¬ 
tically useless to base descriptions on anything but complete series 
of specimens from individual localities as in the present instance. 
The figure of the southern Australian form provided by Hale (tom. 
cit.) has the general facies of the form described above, but tin* 
hands are not clothed as in the series from Fallal, and there is no 
sign of the well developed teeth on the cutting edges of the fingers. 
Obviously this form of the species belongs to a distinct race, or is 
even a variety of the species. 

Discussion and Status. —In 1890 (tom. cit.) Ortmann included 
under “Palaemon sp. ?” several southern Queensland specimens from 
freshwater at Gayndah, Rockhampton, and Peak Downs. He 
further referred them to the subgenus Eupalecmon, suggested they 
might be the young of the Palwmon n. sp. of de Man (1887), 2 and 
at the end of a comparative description proposed the name *‘P. 
australis n. sp.” in the event of certain characters proving to be 
constant. 

As early as 1910 my predecessor, the late Allan,R. McCulloch, 
submitted several specimens from the above described series to Dr. 
J. G. de Man. This eminent authority’s letter of reply, dated 21st 


* Cf. Roux. Records Austr. Mun., xv, 3. 1926, p. 239. 
•de Man.—Zool. Jahrb, Syst ii, 1887, p 711, f 4. 
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March, 1910, contains the following interesting and instructive 
remarks:— 

In my opinion this species belongs to that which has been described by 
Dr. Ortmann, and for which he has created the name of P. australis. . . . 
I have taken the trouble to look over all the Indo-Paciflc species of Palamon; 
in my opinion your species is different from all, except P. australis , that 
has not yet been figured. It is a quite interesting species, related to Pal . 
javanicus , Heller, and that apparently ought to be referred to the Bubgenus 
Parapalamon; Ortmann’s specimens, that were young, did not yet distinctly 
show the characters of this subgenus and therefore were still referred by him 
to the subg. EupaUemon. 

Upon my demand Prof. Ehlers of Gdttingen was so kind to send me the 
specimen from Sydney, described by me [see footnote *] to compare it with 
your specimens. This specimen now appears to me to differ from your specimens 
of Pal. australis collected near Bingara, N. S. Wales. The rostrum figured 
by me may be abnormal, though it cannot be proved with certainty before 
more specimens belonging to the same species will have been discovered: 
the habitat “Sydney” may also be false, but, of course, this is only a 
supposition. 8 This specimen differs, however, from your specimens by the 
more slender shape of the thoracic legs , as also of the caudal fan. The 
carapace is 22 mm. long from the orbital margin (exclusive therefore of the 
rostrum) until to the posterior margin. That of the largest of your 
specimens, also a male, is 23ft mm. In the “Sydney” specimen the telson is 
12 mm. long, and 3| mm. wide at base; in your male, long 234 mm., the 
telson is 104 mm. long and 4 mm. wide at base, presenting a less slender form. 
The endopodite of the caudal fan in the “Sydney” male is 12 mm. long and 
4*3 mm. broad: appears in your male 11 mm. long and 4-75 mm. broad. In 
the “Sydney” male the merus and the carpus of the larger 2nd leg are 24 mm. 
resp. 274 mm. long, the merus 4 mm. thick near distal extremity, the carpus 
4-2 mm. In the larger leg of your male the merus and the carpus are each 
20 mm. long,* the merus 4-75 mm. thick at apex, the carpus as much. These 
numbers prove the more slender form in the “Sydney” specimen. 

The meropodite and propodite of the 3rd legs are in the “Sydney” male 
134 mm. resp. 12 mm. long, the meropodite 1*5 mm. thick, and the propodite 
0*8 mm. broad in the middle. In your male from Bingara the meropodite of 
the 3rd legs is 104 mm. long and 1*45 mm. thick, the propodite 94 mm. and 
0*86 mm. broad: as in the first legs, these numbers also show the stouter 
shape of the legs in your specimens. In your letter you called attention to 
the considerable amount of variation shown by your specimens. You ought 
now to examine whether they show also so great a variation as regards the 
proportion between the length and thickness or width of the joints of the 
thoracic legs as the difference in these proportions existing between your 
male from Bingara and the “Sydney” male from the Gfittingen Museum. The 
more slender form of the thoracic legst and of the caudal fan in the 
“Sydney” male is so striking that I am inclined to regard it as a species 
different from P. australis , and I can hardly believe that the variability of 
the latter should be so great that the “Sydney” species might be regarded as 
a variety of australis. 


•There is every reason for the doubt expressed by de Man The writer has 
had some experience collecting in the freshwater streams in and around Sydney 
and has never discovered any examples of Palatmon. In fact, it is justifiable to 
believe that they do not occur anywhere near Sydney. There are certainly no 
specimens of PaUsmon from the vicinity of Sydney in the collection of the 
Australian Museum. 

• “In P. australis the merus is as long as the carpus; in the 'Sydney' male 
shorter than the carpus.” 

t The thoracic legs are comparatively also longer in the Gdttlngen male, the 
body being slightly shorter; the carapace 22 mm. long, in your male 23*6 mm. 
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Family ATYIDA3. 

Atya Leach. 

Atya striolata McCulloch and McNeill, 

Atya striolata McCulloch and McNeill, Kec. Austr. Mus., xiv, 1, 
1923, p. 55, pi. ix, figs* 34; and pi. x, fig. 3 (Type locality .— 
Nepean R., N. 8. Wales). Id., Roux, loc. cit., xv, 3,1926, p. 253. 

A batch of ten specimens of this species has been acquired by 
the Australian Museum, establishing an additional and interesting 
locality for the species in the freshwaters of New South Wales. The 
specimens measure from 24 to 41 mm. in length (tip of rostrum to 
end of telson). Two of the three largest examples are egg bearing 
females. 

The species has previously been recognised from only one 
locality additional to that of the types; this was in a different water¬ 
shed, but not greatly removed from the type locality. The present 
record suggests a very much wider distribution of the species, which 
was originally thought to be of rare occurrence. 

Great interest must naturally be attached to any new data 
concerning the genus Atya in Australia, as the species in question 
forms the only authentic record from this large southern continent. 

Species previously recorded from New South Wales. —Norton’s 
Basin, Nepean River (Type Locality). Upper reaches of Woronora 
River (freshwater), flowing into George’s River, near Sydney. 

Additional locality. —In Myall River, near Gloucester, north 
from Newcastle, New South WaleR, Dec., 1926. Collected by Miss 
L. M. Woods, B.A., School of Zoology, University of Sydney. 

Panulirus (Gray-MS.) White. 

Panulirus japonicijs (von Siebold). 

Palinurus japonicus von Siebold, Spicilegia Fauna 4 Japonic®*, 1824, 
p. 15. Id., de Haan, in Siebold’s Fauna Japonica, Crust. 5, 
1841, p. 158, pis. xli and xlii. 

Panulirus japonicus Rathbun, Bull. U.S. Fish. Comm, xxiii, 3, 1903 
(1906), p. 897, pi. v (with synonymy). Id., Balss, Abhandl. d. 
math.-phys. Klasse d. k. bayer. Akad. d. Wiesensch., Suppl. Bd. 
II, Abhand. 10, 1914, p. 77. Id ., de Man, “Siboga” Expd., 
Monogr. xxxixo 2 , Decapoda pt. iii, 1916, p. 44. Id., Parisi, Atti 
della Soc. Ital. d. Sci. Nat. lvi, 1917, p. 8. 

A recent acquisition at the Australian Museum is a fine adult 
female example of the above species, which agrees perfectly with de 
Haan’s figure, even to the longitudinal white lines on the ambu- 
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latory limbs; this latter feature is apparently not fully developed in 
Rathbun’s smaller and light coloured example from the Hawaiian 
Islands (fide fig., 1906). 

The species is evidently subject to considerable colour variation, 
being lighter or darker in individuals from the same locality, but 
the general colour scheme appears to be the same. 

The present specimen measures 371 mm. (approx. 15 inches) 
from the tips of the rostral spines to the end of the telson. It is a 
dark variety of the species, and is medium-toned to dark purple-red 
in places on the carapace and dorsum of the abdomen, merging into 
an almost black hue on the legs, pleura of the abdominal somites, 
and the bases of many of the larger spines on the carapace. The 
characteristic flecks of white are scattered over the carapace, bases 
of the antennae and antennules, and pleura of the abdominal somites. 

Panulirus japonicus is known from many Indo-Paciflc localities 
between Mauritius and the Hawaiian Islands, but the present record 
is the first from Australian waters. 

Locality. —Three miles east of Evans Head, on coast near 
Ballina, Richmond River, northern New South Wales; secured by 
fishermen in a “lobster” pot. The specimen was received in a fresh 
condition from the State Fisheries Branch, Chief Secretary's Depart¬ 
ment, New South Wales, in December, 1926. 

Family PORTFNIDJE. 

Genus Charybdis de ffaan. 

Charybdis cruciata (Hcrbst). 

(Plate xxxvii, fig. 5.) 

Cancer cruciatus Ilerbst., Naturg. d. Krabben u. Krebse, ii, Heft 5, 
1794, p. 155, pi. xxxviii, fig. 2. 

Portunm crucifer Fabrieius, Ent. Syst. Suppl., 1.798, p. 364. 

Charybdis crucifera Tozzetti, Bull. Soe. Bn tom. Italiana, iv, 
Firenze, 1872, p. 392. 

Goniosoma crucifera Whitelegge, Journ. Roy. Soc. N. S. Wales, 
1889, p. 228 (record only). Id., Ogilby, Edible Fish and Crust. 
N. S. Wales, 1893, p. 204. 

Goniosoma cruciferum Ortmann, Zool. Jahrb., Syst., vii, 1893, p. 81. 

Charybdis (Goniosoma) crucifera Alcock, Journ. Asiat. Soc. Bengal 
(n. ser.), lxviii, pt. 2, No. 1,1899, pp. 49 and 51 (references). 

Charybdis cruciatus Stead, Zoologist (4), ii, 1898, p. 204. Id ., 
Stebbing, Crust. South Africa, ii, 1902, p. 9 (synonymy and 
references). 
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Charybdis cruciata Rathbun, Bull. U. S. Fish. Comm., xxiii, 3, 1903 
(1906), p. 872. Ibid., in Stimpson, Smithson. Miscell. Colls., 
xlix, No. 1717,1907, p. 80 (references). 

Charybdis (Goniosoma) cruciata Delsman and de Man, Treubia, vi, 
livr. 34, 1925, pp. 308, 311, 316, pi. xii, b. 

Charybdis crucifcra Balss, Archiv ffir Naturg., 88 Jalirg., Abt. A, 
11 Heft, 1922, p. 104. 

An effort is here made to assemble in chronological order an 
account of the various references in literature to C. cruciata . With 
the exception of original references, repetition has been avoided, as 
several of the authors quoted have provided data which possibly 
cover the balance of literature on the species. 

Early figures of C. cruciata are more or less crude, and most 
later illustrations depict only portions of the animal. The oppor¬ 
tunity is therefore taken of submitting in this paper an excellent 
complete figure drawn by my colleague Mr. J. R. Kinghorn, which 
is the first to appear in Australian literature on the group. The 
original is a young female example from Kogarah Bay, in Botany 
Bay near the mouth of George’s River, N. S. Wales; collected W. 
Davison, 1918 (carapace 43 mm. wide between the tips of the 
posterolateral spines). Two large male and female specimens in 
the Australian Museum collection, from Port Jackson, N. S. Wales, 
measure respectively 139*5 mm. and 138 mm. between the tips of the 
postero lateral spines. 

Distribution. —The species occurs o\er a wide range in the 
Indian and eastern Pacific Oceans and the China Sea, and is usually 
an inhabitant of the shallow waters of bays and river estuaries. 
One or more examples are occasionally collected along the eastern 
coast of Australia. 

In the writer’s experience C. cruciata is rather uncommon in 
Port Jackson and the vicinity, and only very occasional specimens 
reach the Australian Museum. Ogilby noted in 1893 ( loc. cit.) that 
the species “sometimes occurs in the markets in considerable 
numbers,” but apparently the local numerical strength has 
diminished since then. 


Family GONEPLACIDJE. 

Genus Carcinoi»lax ff. M. Edu\ 

Carcinoplax meridionalis Rathbun. 

Carcinoplaa meridionalis Rathbun, Biol. Res. F.T.N. “Endeavour,” 
v, 3, 1923, p. 99, pi. xviii (Type locality. —Off Rame Hd., Vic¬ 
toria, 76 faths.). 
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Pilumnoplax abyssicola Whiteleggc, Mem. Austr. Mem., iv, 2, 1900, 

p. 158 (nec Miers, 1886). 

A careful comparison of the holotype of this species with the 
specimens in the Australian Museum identified by Whitelegge from 
off Botany Bay, New South Wales, in 50-52 fathoms as P. abyssicola 
proves beyond doubt that they are referable to one and the same 
species. P. ahyssicola must, therefore, be erased from the Aus¬ 
tralian faunal list, and C. meridionals recorded for the first time 
from New South Wales waters. 

Whitelegge s six specimens are all juvenile, measuring only 5 
to 7*5 mm. between the tips of the lateral spines, thus being consider¬ 
ably smaller than Rathbiui’s holotype of C. meridionals (width 
between tips of lateral spines 30*2 mm.). This probably partially 
accounts for the fact that the specimens were not recognized as 
representing a new species. 

Since C. meridional's was described a considerable number of 
specimens has come to hand from off the coast of New South Wales 
through the activities of the recently established trawling 
industry. Nearly all of these considerably extend the range of 
C. miridionalis northward along the eastern Australian coastline, 
and the localities are additional to those supplied by Itathbun in 
1923. Apart then from Whitelegge's earlier record, there are speci¬ 
mens (mainly collected by members of the staff) in the Australian 
Museum from— 

3 to 4 miles off Eden, 23 to 30 faths.; 3 specimens. 

12 to 22 miles N. ] E. from Green Cape, 39 to 46 faths.; 18 
specimens. 

About K. of riladulla flat. 33° 20' S., long. 130° 17' E.), 
74 faths.; 1 specimen. 

E. of Clladulla, 65 to 70 faths.; 1925; 1 specimen. 

10 to 20 miles 8. of Montague Id., 30 to 40 faths.; 1 specimen. 

24 miles N.N.E. of Montague Id., 80 to 90 faths.; 1 specimen. 

Off Botany Bay, 33 to 56 faths.; 3 specimens. 

About 16 to 18 miles N.E. of entrance to Port Jackson, 15 
miles from coast (approx, lat. 33° 44' S., long. 151° 38' 
E.), 75 to 80 faths.; 1 specimen. 

Genus Speooaroinus Stimpson. 

Stimpson, Ann. Lyc. Nat. Ilist. New York, vii, 1839, p. 58 
(type.— 8 . carolinensi8 Stimp.); Ratlibun, Bull. U.8. Nat. Mus., 97, 
1917, p. 38. 

The species described below agrees very well with the diagnosis 
of Spcocarcintis given by Rathbun (tom. cit .), and it has not been 
thought necessary to erect a new’ genus for the accommodation of 
this newly recognised Australian form. The few’ minor points of 
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difference between the characters of the unique Australian repre¬ 
sentative of the genus and Kathbun’s generic diagnosis are as 
follows:— 

The fronto-orbital width is less than “three-fifths'* of the “entire 
width” of the carapace, but is more than half. 

Anterodateral margins only very obscurely indented, with teeth 
obsolete, and not “dentate,” with “teeth small.” 

Maxillipeds are “gaping,” but only slightly so between the 
borders of the ischial joints when closed. 

Meral joints of the maxillipeds not “as long as broad," but 
slightly broader than long; their antero lateral angles, however, are 
prominent. 

“Third to fifth segments'' of the male abdomen appear not to be 
“more or less fused.” 

Up to the present time the members of the genus Speocarcinun 
have been recorded only from the Atlantic and Pacific coasts of 
the American continent, and four species have been described from 
this area (fide Rathbun, torn . cit.). 

My thanks are due to Dr. Mary Rathbun for drawing attention 
to the fact that the Australian form was new to science, and 
to Mr. <}. P. Whitley of the Australian Museum for the excellent 
line drawings which appear in the text. 

Two photographs prepared at Dr. Rathbun’s instigation, when 
she had two examples of the new species on loan, are published 
in the present paper. 


Speocarcivtts luteus up. nor.* 

(Plate xxxvi and Figures 1-4.) 

DeHcription .—Carapace nearly smooth, sparsely pitted and 
obscurely granular or ridged near the margins. A broad shallow 
groove on each side of the cardiac region is distinct, but the other 
inter-regional grooves are indefinite. Margins of carapace and 
limbs with fringes of hairs; scattered but often well defined hairs 
may also occur over the carapace. Length 15 mm.; breadth 21 mm.; 
fronto-orbital width 11*3 mm. Antero-lateral borders thin, cristate, 
and entire except for two almost obsolete'and ill-defined indenta¬ 
tions. They are confluent with the postero lateral borders, which 
are parallel, or nearly so. Front deflexed, the edge sinuous, and 
with a shallow median notch. It is less than one-fourth the width 
of the carapace, and the rather indefinite lobes are confluent with 


4 In allusion to the mud-living habits of the species 
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Figures 1-4. Speocarcinua luteus , n. Bp. 

Fig. 1. Holotype; frontal view, half denuded. Fig. 2. Holotype; 
ventral portions of sternum and abdomen. Fig. 8. Abdomen of 
male, holotype. Fig. 4. Abdomen of female, paratype. 
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the outer angles, which again are not distinct from the inner orbital 
angles. 

Eyes partly visible from a strict dorsal view, cone-shaped and 
thick; cornea small. Upper orbital margin smooth to the naked 
eye, a minute granulation being visible only with the aid of a power¬ 
ful binocular microscope; no fissures present, and the outer angle 
not produced. Inferior orbital margin somewhat similar to the 
upper, again without fissures, and with the inner angle next the 
hiatus rounded and a little produced. 

Outer maxillipeds slightly gaping between their inner ischial 
borders when closed, and with their component joints conspicuously 
furrowed externally. Greatest length of the merus about as long 
as ischium. Merus not quite as long as broad, its antero-extcrnal 
angle produced and rounded. Sternum broad, its greatest width 
not quite equal to the breadth of the carapace. 

Chelipeds subequal; meral joints angular; margins granular, 
the upper one produced into a well defined tooth on its distal half. 
Wrists smooth externally, granular only near the distal edges, with 
the inner angle produced and sub-acute. Hand almost smooth, 
except for some granules above and at the lower basal angle. 
Movable finger granular above near the base. Immovable finger 
bent slightly downwards below the lower border of the palm. Both 
fingers with se\eral large irregularly shaped and spaced teeth; they 
gape at their bases, but meet along the rest of their length, and 
the tips are recurved and overlap when closed.' 5 Immovable finger 
nearly as long as the upper border of the palm. 

Ambulatory legs unarmed, smooth and dorso-ventrally 
depressed; the third pair is the longest. The dactyli of the first 
three pairs of legs are long, slender and styliform; those of the 
last pair of legs shorter and curved upwards. 

Colour ,—Live s|»ecimens and those freshly presen ed in alcohol 
are of a general rusty colour, with portions of the carapace and 
outer surfaces of the chelij>eds lighter, and tending towards a 
creamish shade. 

Description and figures based on an adult male example, which 
has been selected as the holotyjie of the species It was dredged 
from a muddy bottom in six fathoms, Salamander Bay, Port 
Stephens, New South Wales, by the late Allan R. McCulloch on 
24th Sept., 1919. The holotype, together \uth three paratyjies (one 
female 11 mm. wide and two males 16 and 20 mm. wide) collected 
at the same time, is stored in the collection of the Australian 
Museum (Regd. No. P.4489). 


• The male holotype is more or less senile, and unfortunately the tips of two 
of the fingers are mutilated 
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Sexual Dimorphism. —Adult females differ from the male liolo- 
type in having the chelipeds and limbs more hirsute. The chelipeds 
are less massive, and are practically equal in size. On the lower 
border of each palm there is a strong raised granular ridge, with 
traces of some rows of granules above on the proximal half. The 
grooves on the outer surfaces of the fingers are conspicuous and 
deep. Large regular teeth occur on the cutting edges of the fingers, 
those of the immovable fingers being clearly the largest, and the 
opposing sets meet neatly when the fingers are closed. 

One juvenile male before me (carapace 11 ram. wide) has hands 
which agree in character with those of adult females, except that 
there is no trace of granules on the proximal half of the outer palm. 

Additional material. —Besides the type series, there are other 
New South Wales examples in the Australian Museum from— 

Port Stephens, dredged dan., 1920; one female. 

Off Sandy Point, Broken Bay, dredged 1 2 fathoms, mud 
ooze; Jan., 1926; one male. 

Port Jackson; Old Collection; two females. 


Genus Mertonia lAiurie. 

Report Govt. Ceylon, Pearl Oyster Fisheries of Gulf of Mauaar, 
part v, 1906, Brachyura, p. 423 {type. — M. lanka Laurie); and 
Tesch. R6s. “Siboga M Exped., Monogr. xwix c\ Brachyura TT. 
p. 217. 

The genus Mei'tonia is here recognised for the first time from 
Australian waters, being proposed as the proper generic name for 
Hasweirs species “Pilumnus integer.” A careful examination of 
Haswell’s unique type proves that the species agrees well with the 
diagnosis given by Laurie and later supplemented by Tesch. It is 
the second known member of* the genus, and there is no reason to 
doubt that it is now correctly placed, despite the fact that the 
characteristic flagella of the antennae have become detached and 
are missing from Haswell’s dried type specimen in the Australian 
Museum. 


Mertonia Integra [Hasirrll). 

(Plate xxxvii, figs. 1 4.) 

Pilumnus integer Haswell, Proc. Linn. Soc. N. R. "Wales, vi, 1881, 
p. 545; and Cat. Austr. Crust., 1882, p. 325. Id., Whitelegge, 
Journ. Roy. Soc. N. S. Wales, 1889, p. 227. Id., Miers, 
^Challenger” Zool., xvii, 1886, Brachyura, p. 149. 

Chasmocarcinust integer Rathbun, Biol. Res. F.I.R. “Endea\our,” 
v, 3, 1923, p. 111. 
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Description .—Margins of carapace and limbs fringed with fine 
hairs; these are longest on the limbs and sparse on the carapace. 
Dorsal surface of carapace bare except for a patch of close, short, 
matted hairs near the anterior borders. When denuded the whole 
surface of the carapace is finely granular and minutely wrinkled. 
From a direct dorsal view the outline is roughly semicircular. 8 It is 
strongly convex longitudinally, being very much more deflexed in 
front than behind; from side to side the carapace is flat. It is widest 
posteriorly, with the border strongly curved, and a distinct groove 
traverses the length of the border just inside the margin, giving it a 
raised appearance. Posterolateral borders confluent with the 
anterolateral, and entire, both converging rapidly towards the 
narrow front. A groove extends back from the w T ell-marked frontal 
notch, and a distinct one is present on each side of the cardiac 
region. Other regional grooves more or less indefinite. First two 
segments of the abdomen and sternum visible from a dorsal view. 
Length of carapace 6*5 mm.; breadth between posterior borders 8*5 
mm.; fronto-orbital width 4*5 mm.: widest part of sternum 8 mm. 
Front strongly deflexed, its edge produced into two distinct rounded 
lobes, wilich are confluent with the outer angles; the latter are not 
distinct from the inner orbital angles. 

Eyes barely visible from a direct dorsal view% small, thick: 
they have angular frontal edges; the dorsal surfaces are flat, micro¬ 
scopically granular, and on the same plane as the carapace. Orbital 
borders entire, the upper ones sparsely clothed with microscopic 
granules, and with their external angles not produced; low T er orbital 
borders smooth, with their inner angles rounded and receding. 

Outer maxillipeds gaping, oblique. Merus a little broader than 
long, shorter than the ischium, and with its anterolateral angle 
produced. Tschium with a median furrow' externally. Distal halves 
of the basal joints of the antenna* situated in the orbital hiatuses, 
but the characteristic flagella have been lost through damage. 

Chelipeds apparently moderately unequal. Wrist nearly 
smooth, obscurely granular near the anterior margins, and with its 
inner angle produced. Larger hand granular above on and near 
the border and around the base. There is also a raised granular 
ridge along the lower margin, which traverses the length of the 
movable finger. Inside of this is a groove w'liick becomes more 
defined distally, and is deepest just beyond the base of the movable 
finger. Remainder of the outer surface of the hand smooth. 
Movable finger of the large hand with a few T granules near the base, 
its length being about equal to that of the palm. The fingers do not 
quite meet along their length when closed, but the tips overlap. 


•In the figure appearing In this paper the anterior portion of the carapace 
is illustrated as being a little more advanced than can be seen in a strict dorsal 
view. 
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The cutting edges bear well developed teeth, those of the immovable 
finger being the largest. 

Ambulatory legs unarmed, smooth. The daetyli which remain 
intact are thin, elongate, and recurved at their tips. 

Colour .—The single dried example is brown above, lighter on 
the limbs, and creamish on the sternum and abdomen. Hand of the 
large cheliped whitish externally. 

Described from the dried male holotype of the species, which 
is recorded by Has well as having been dredged in Port Jackson, 
New South Wales, and is the only specimen known. It is consider¬ 
ably damaged, and its imperfections can be gleaned from the figure. 
It will be noticed particularly that the smaller hand is now missing 
from the holotype. Haswell describes this in the following extract: 
“granular over all the outer surface with the exception of a 
triangular space near the base of the mobile finger, the former only 
granular near the base, a granular ridge near the lower border of 
the propoda of both chelipedes, becoming entire on the digital 
portion to the apex of which it extends." 

Discussion. —Miers (1886, tom. cit.) was the first author to 
observe that Haswell’s “P. integer” could not be retained in the 
genus Pilumnus. The question then lapsed until taken up by I)r. 
Mary Rathbun prior to the publication of her paper in 1923 (tom. 
cit.), when she reviewed all the Australian species described in the 
genus Pilumnus. In her published paper she stated that the above 
species of Haswell’s “should be referred to Chasmocarcinus or a 
kindred genus.” This decision, like that of Miers, was based only on 
a study of HaswelPs original descriptions of k( P. integer ” Later 
a drawing of the holotype of “P. integer ” was prepared at the 
Australian Museum and forwarded to l)r. Rathbun for her further 
information. With this supplementary knowledge she then 
suggested either the genus Merton ia, or Xenophthalmodes Richters, 
as being more correct receptacles for 6k P. integer” The present 
study of the species is the outcome of Dr. Rath bun’s kindly guidance. 




EXPLANATION OF PLATE XXX. 

Fig. 1. Congrogadus mbdAicens (Richardson). A specimen from 
Darwin, North Australia. 

Fig. 2. Pictilabrus laticlavius (Richardson). A specimen from 
Long Bay, New South Wales. 

Fig. 3. Ellerkeldia maccullochi Whitley. A specimen from Rose 
Bay, New South Wales. 

Fig. 4. Cepola arntralis Ogilby. A specimen from Port Jackson, 
New South Wales. 
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EXPLANATION OF PLATE XXXI. 

Fig. 1. Upcneus xignatus Gflnther. A specimen from Elizabeth 
Bay, Port Jackson, New South Wales. 

Fig. 2. Vpeneichthy8 porosus (Cuvier and Valenciennes). A 
specimen ffom Elizabeth Bay, Port Jackson, New 
South Wales. 

Fig. 3. Upeneoidex jeffi (Ogilby). A specimen from Elizabeth Bay, 
Port Jackson, New South Wales. 

Fig. 4. Pterophrynoides histrio (Linnaeus). A specimen from New 
South Wales. 

Fig. 5. Antennarius commersonii (Cuvier). A specimen from 
Watson’s Bay, Port Jackson, New South Wales. 

Fig. 6. Trachurux declivis (Jenyns). A specimen from Port 
Jackson, New South Wales. 

Fig. 7. Ahtbex parvidux (McCulloch). A specimen from Coogee, 
New South Wales. 




EXPLANATION OF PLATE XXXII. 

Fig. 1. Glo88ogobiuH vomer Whitley. A sj>ecimen from Swan 
River, Western Australia. 

Fig. 2. Meuschenia irachylepis (Giinther). A specimen from 
Marouhra, New South Wales, a. Caudal spines from 
dorsal aspect; b. two bodyscales and one smaller scale 
from the tail, magnified. 






EXPLAXATIOX OF PLATE XXXIII. 

Fig. 1. Megalmpis cordyla (Linnaeus). A specimen from Port 
Jackson, New South Wales. 

Fig. 2. Ream xolandri (Cuvier and Valenciennes). ITolotvpe of 
Thyrsitex microjms McCoy from Tasmania. 

Fig. 3. Chaerodon monoxtigma Ogilby. Cotype from Pine Peak, 
Queensland. 

Fig. 4. Choprodon ambigv>us Ogilby. ("otyjw? from off Double 
Island Point, Queensland. 
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PLATE XXXIII. 






EXPLANATION OF PLATE XXXIV. 

Fig. 1. Am phi prion mccullochi Whitley. Holotype from Lord 
Howe Island. 

Fig. 2. Parma mccullochi Whitley. Holotype from Rottnest 
Island, Western Australia. 
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EXPLANATION OF PLATE XXXV. 

P(Ucemon (Parapalwmon) australis (Ortmann). 

Fig. 1. Adult male specimen from Fallal, Horton River near 
Bingara, N. S. Wales (natural size). 

Fig. 2. Adult female specimen from same locality (natural size). 

Fig. 3. Juvenile specimen from same locality (about times 
natural size). 




EXPLANATION’ OF PLATE XXXVI. 

Spcocarchiu# lutcus sp. nov. 

Fig. 1. Male holotvpe (half denuded). Carapace 21 mm. wide. 

Fig. 2. Wrist and hand of right cheliped of same (enlarged). 

Fig. 3. Dorsal view of incomplete male paratype. Carapace 20 
mm. wide. 


Fig. 4. Ventral view of same. 
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Flatk XXXVI. 



Hilbert I*. Whitley and 
Frank A. McNeill, del. (1 

<\ K. Shoemaker, photo. 1^* 4). 






Fig. 1 
Fig. 2 
Fig. 3 
Fig. 4. 

Fig. 5. 


EXPLANATION OF PLATE XXXVII. 

Mertonw Integra (Haswell). 

Male holotype (damaged). Carapace «S-5 mm. wide. 
Ventral view of same to show maxillipeds, epistome, etc. 
Right or major hand of same. 

Abdomen of same. 


Ckarybdis cruciata (ITerbst). 

Young female specimen from Kogarah Bay, in Botany 
Bay, N. S. Wales. Carapace 43 mm. wide between the 
tips of the postero lateral spines. 



Alton R. McCulloch mid F. A. McXcill. del. (1 4). 
•1. R. Kingtou'ii, del. (5). 






MOLLUSCA FROM THE CONTINENTAL SHELF 
OF EASTERN AUSTRALIA. 

No. 2. 


Bt 

Tom Iredale, 

Conchologist, The Australian Museum. 

(Plates xxxviii-xli.) 

In continuation of a paper published under the above title in 
these Records 1 1 offer descriptions of some more interesting forms. 

Since the former paper was published little addition was made 
to our knowledge until quite recently, but now an old shell collector 
from Scotland in the person of Mr. Herbert HowelL well known in 
the annals of the molluscan history of Qreat Britain through his 
activities in securing rare specimens while engaged in the trawling 
industry off Aberdeen, has joined the trawling industry here. His 
interest was revived by the novelty of our fauna, and he has already 
made a very valuable addition to the larger faunula, and we can 
anticipate still more striking finds in the future; all of the species 
here discussed have been brought in by him. 

Probably many of the species here introduced will later be 
found to be closely related to the fossils of the Muddy Greek and 
Table Cape beds. It would be a delightful study to correlate the 
recent and fossil species of Australia, as Finlay and Marwick are 
doing in connection with Neozelanic forms. In the present paper 
the Glyoymeris, Conut, Xenotrophon and Mathildona, all of novel 
aspect as regards the recent fauna, appear to represent fossil types, 
and their exact relationship might be ascertained were long series 
of the fossils available. 

The beautiful illustrations accompanying this article have been 
prepared by Miss J. K. Allan, of this Museum, and my thanxs are 
herewith tendered for the exact representations, which cannot be 
surpassed; the photographs have been taken by Mr. G. 0. Glutton, 
also of this Museum, and again thanks must be offered for the skil¬ 
ful portraiture of these difficult subjects. 


»Irsdsto—iRxi Ault. KM. «tv, IMS, pp. I4J-J70. 
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Nucula obliqua Lamarck . 

A lumping policy was adopted by Hedley in connection with 
the species of Nucula similar to the common N . obliqua . Larger 
series show that valid distinctions exist according to locality and 
depth, and consequently two of the names regarded as synonymous 
can be revived. The deepwater form for which Smith provided the 
name N, dilecta 2 is easily separable on account of its shape and 
smaller size, while the fossil N. tenisom Pritchard is a much larger, 
crass, and more elongate shell, also much less obese at the same 
size than the typical south Tasmanian shell, which has also much 
longer teeth. Comparison of series indicates that the South Aus¬ 
tralian form is easily distinguishable by its more prominent beaks, 
fewer teeth, steeper anterior side, and less arched posterior side, as 
compared with the deepwater New South Wales shells here called 
dilecta . A series dredged from 100 fathoms, 40 miles south of Cape 
Wiles, South Australia, is here named Nucula obliqua subdilecta, 
nov. 


Family NUCUL ANIDiE. 

Under the generic name Nuculana, Hedley admitted very 
differently shaped forms, and in order to save time and gain 
accuracy it is proposed to name the groups determined. The type 
of Nuculana is a long-beaked Palsearctic species much more 
resembling our Propeleda than the shells grouped round L . crassa 
Hinds, for which I introduce the genus name Scwoleda. 

The forms hitherto lumped under crassa can be separated into 
at least three, the typical south Tasmanian form being very large, 
while the New South Wales form differs in shape, and is always a 
smaller, less obese shell; this will bear the name hanleyi as already 
pointed out. The South Australian shells are also large, but differ 
in shape, having shorter beaks and being deeper, the juveniles being 
more closely sulcate. ThiR can be named Scceoleda crassa illepida 
nov., the series being from Encounter Bay, South Australia. 

Differing by the lack of the customary sculpture, the name 
Teretileda is proposed for N. oculata, and with it may be classed 
N. fortis y the very long narrow teeth and small deep set chondro- 
phore being peculiar. Leda inopinata is a curious and distinct 
shell as pointed out by its conservative author, E. A. Smith, and is 
therefore distinguished as Magaleda . 

L. ramsayi is also unhappily situated, and would be better 
transferred to the neighbourhood of Propeleda, though its sculpture 
seems to indicate separation from that group as Thestyleda. Before 
leaving the family attention may be drawn to the fact that the 
South Australian deepwater shells differ at sight from the New 


* Smith -4Proc. EooL Soc, IStI, p, 443, pi xj dev, t 25 
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South Wales representatives. Thus Comitileda miliacea is common 
in our dredgings, and the South Australian shell so named differs 
in being larger, with a more lengthened beak and also shorter 
anterior side. It may be that there is more than one species of this 
genus, the smaller one being miliacea, the larger one being called 
remensa nov. May has named a fossil Nuculana rhomboidea 3 with¬ 
out drawing attention to its very close relationship with this species. 

Hedley’s Leda pala 4 may be at present included in Comitileda, 
as the species remensa, the type locality being 100 fathoms, 40 miles 
south of Cape Wiles, South Australia, appears to have been regarded 
by Verco as pala, from which it differs in size and shape as well aB 
hinge formation. 

Dredged in 40 fathoms north of Cape Borda, South Australia, 
is a species of Poroleda which differs from spathula in the presence 
of a fine radial sculpture, and is here named flindersL Apparently 
a similar shell lives in deeper water off the eastern coast, and these 
will be further dealt with later. 


Microcuculljea gen . nov. 

This name is proposed for Bathyarca perversidens Hedley, 
which, as I have already pointed out, appears to be a dwarf relation 
of Cucullma. 

The South Australian form may be named Microcucullcea 
adelaideana, a necessary name as Verco 5 has suggested that it 
partook of the characters of the Peronian perversidens , while show¬ 
ing some of the Neozelanic cybcea and thereupon concluded that the 
whole three should be lumped, a retrograde step forbidden by the 
geographical distribution of the three forms. 

Specimens from 100 fathoms, 40 miles south of Cape Wiles, 
South Australia, are smaller, much more globose, less inequilateral, 
and much more weakly sculptured than the typical perversidens, 
and are^lso more equilateral than cybcea. As pointed out by Verco, 
the right valve is more strongly sculptured, and is also smaller and 
clasped by the left valve. 


Limopsis loringi Angas . 

A shell in general agreement with this species was brought in 
by Howell from 55-60 fathoms off Montague Island, and was noted 
to be much more oblique than the figure prepared from a Moreton 
Bay shell. Small Limopsid shells also occurred, and examination of 


*May.—Papers Proc. Roy. Soc. Tasm., 1921, p. 12, pi. iv, f. 9. 

* Hedley.—Rec. Austr. Mus., vi, 1907, p. 36, pi. lxvi, f. 1. 

• Verco.—Trans. Roy. Soc. South Austr., xxxi, 1907, p. 222. 
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the series showed many anomalies present on account of the scant 
material generally available. The differences seen in the various 
groups deserve recognition, so that Loringella is here proposed for 
the large species, loringi being named as type. 

For the carious little group typified by L. brazieri, the name 
Phrynelima is introduced, the hinge line showing many closely 
packed teeth, upon which, medially, the external ligament pit 
intrudes. 

A further development is seen in L. erectus, where the teeth are 
few and widely separated by the ligament pit, which is tending to 
become internal, and recalls the American fossil genus Trinacria; 
the generic name Aspalima is provided for this species, and the 
South Australian form may be differentiated as Aspalima ereota 
idonea subsp. nov., a series collected from 100 fathoms, 40 miles 
south of Cape Wiles, S.A., being larger, less strongly sculptured, 
comparatively broader, and with weaker teeth. 

Under the name Limopsis tenisoni Tenison-Woods probably 
more than one species and many subspecies are being associated. 
The South Australian penelevis, which Verco introduced as a 
variety only, is worthy of full specific rank, while other specimens 
ranked under this name show diverse hinge formation. 

Under the name Clycymeris radians there are in this Museum 
specimens of a large Limopsid shell from South Australia which 
appear to have been overlooked. 


Cyrillona gen. nov. 

This name is proposed for the minute shell called Cyrilla dalli 
Hedley,® which was well figured. It is a common species among 
the sand brought up, and is certainly not congeneric with CyriUa 
A. Adams, 7 whose type species, among other things, was sulcate. 

Verco® has added Nuculina (Cyrilla) concentrica from 104 
fathoms, 35 ityiles south-west of Neptune Island, South Australia. 
It was obvious from the figure that this was referable to a genus 
distinct from either Nuculina or Cyrilla, and it does not agree with 
Hedley’s C. dalli in hinge formation. In order to avoid further 
confusion the new generic name CyrilUsta is here proposed for 
Verco’s species. 

I cannot see any valid reason for including 'these shells in the 
family Arcidae. 


• Hedley.— Au»tr. Mu«. M«m. f iv, 1902, p. 296, fig. 44. 

7 A. Adam*.—Ann. Mas. Nat. Hiat., <S), v, I860, p. 478. 

»Verco,—Tran*. Roy. Soc. South Auatr., xnl, p. 220, pi. xxvtl, ftga. 4 a, 9. 
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0LYCYMBRIS MA6NIFICBN8 9p. nOV. 

(Plate xxxviii, figs. 1-2.) 

Although dead and somewhat worn this magnificent shell adds 
another important item to our knowledge of the mollusca of the 
Continental Shelf, as obviously it is related to the fossils grouped 
about G . maocoyi Johnston, which have been exhaustively treated 
by Chapman and Singleton. 9 

Marwick 10 has also described the New Zealand recent and fossil 
forms, and these palaeontologists’ results are not easy to reconcile 
with a study of large series of recent species. There seems to be 
much individual variation as well as age differences, and when in 
addition we have geographical differentiation, and also bathy¬ 
metrical divergence, the problems surrounding the recent forms are 
not easily solved. The conclusions put forward five years ago 11 
have not been materially amended, though the variation has been 
found to be more extensive, and specimens suggesting new species 
have been separated, but until longer series are obtaind these will 
not be diagnosed. 

The species now described is the largest Australian form, rival¬ 
ling the magnificent Neozelanic Q . laticostata in size. Howell has 
brought in two dead valves from 50-60 fathoms off Montague Island, 
New South Wales, and states that very dead shells are not uncom¬ 
monly met with, but no good recent shell has yet been found, which 
is natural in view of the fact that the trawl can only pick up surface 
material. 

Shell very large, solid, suborbicular, a little longer than wide, 
moderately convex, beaks incurved and approximate, ligamental 
area very large and steep. Hinge line nearly straight, rounded at 
sides; hinge teeth obliterated with age by the intrusion of the liga¬ 
mental area, which is deeply carved with incised lines; in the 
younger shell two large rounded teeth can still be seen at each side. 
Mar^iv markedly crenulate in agreement with external sculpture, 
though, curiously enough, this external ribbing has disappeared in 
the senile example. Muscle scars large, calcified, the posterior one 
elevated upon a flattened boss; the pallial line well marked. The 
external sculpture consists of about forty to fifty low rounded ribs 
with narrow interstices, which become evanescent at sides, and 
obsolete with age, strong concentric growth lines developing in their 
place. These ribs appear to be stronger, more elevated, and 
narrower on the posterior side. 

The sice of the larger specimen figured is 106 mm. in height, 
97 in length and 35 in thickness, single valve; the smaller measures 


•Chapman and Sln»leton.—Proc. Roy. Soc. Viet., n.s. xxxvil, 1026, pp. 18-60. 
••Marwick.—Trans. New Zeal. Inst, liv, 1823, pp, 63-80. 
a Iredale.—Proc. Linn. Soc. N.S.W., xlix, 1824, pp. 187-0. 
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95 x 88 x 30 mm. Judging from the figures given by Chapman and 
Singleton this species is most like the fossil G. omithopetra, but 
their fossil “G. ftabellatus figure 30, from the Werrikooian appears 
quite distinct from the recent species. There is also confusion 
among the recent species in South Australia, as in addition to 
G. sordidus and G. ftabellatus, which are certainly different species, 
there is another fine large species collected by Mr. A. Broadfoot at 
Whyalla, Spencer’s Gulf, which I here name Glyoymeris broadfootL 
It is characterized by its shape, being much less circular than 
ftabellatus, its fewer stronger ribs with deep narrow interstices, and 
its fewer, more closely set and more horizontal teeth, the ligamental 
area deeper and encroaching more on the hinge teeth. G . sordida 
Vereo and G. insignis Pilsbry are both more triangular, with flat¬ 
tened ribs and more numerous teeth. Height of type (single valve), 
47 mm.; length, 44 mm.; thickness. 16 mm. 

Mesopeplum caroli sp . non. 

(Plate xxxviii, figs. 7-9.) 

This name is proposed for the fine large scallop trawled in 40- 
80 fathoms off the New South Wales coast, which has been referred 
to C. hedleyi . I have shown that the latter name was proposed as a 
new name only for Hedley’s G . fenestrata, and that the older name 
must be resumed. Hedley’s species was based on a small shell 
taken in Port Jackson, and he regarded the fine shell trawled as 
the adult of his species. I find, however, that his small shell is 
adult, and differs in shape and solidity from the present form, 
which is therefore here named as above. 

Hedley lumped all the Chlamys -like scallops under the one 
name, and it is confusing to find quite unlike forms, such as these, 
associated with the asperrimus series. I had collated a few items 
when a paper by Marwick 12 on this subject was received, and there¬ 
fore some of my notes with relation to these southern forms are 
here included. The Palaearctic forms, both recent and fossil, have 
been referred to so many little groups that it would be a very un¬ 
wise policy to attempt to allot our species to these northern groups 
merely from superficial features. European palanmtologists, as 
well as malacologists, are not agreed, while Dali pointed out the 
difficulties when American fossil and recent species were studied. 

Four very distinct series are at once noted, the asperrimus, 
Uvidus, bifrons and “hedleyi” groups, and it will clarify matters 
to designate these groups as genera, so I ’herewith propose 
MimacMamys with P. asperrimus as type, Sccrorhiamys with Pecten 
Uvidus as type, Equichlamys with P. bifrons as type and Meso¬ 
peplum with M . caroli as type. 


“Marwick.—Trans New Zeal. Inst.. Wilt, 4, 1928, pp 445-456. 
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In Mimachtomys the valves are both convex, but the left valve is 
more convex than the right, the auricles are unequal, the posterior 
being much smaller than the anterior. The byssal gape is deep and 
very strong, pectinidial teeth are present, a deeply furrowed fasciole 
occurring. The sculpture consists of closely scaled numerous radials 
flanked with subsidiary more delicate riblets, a deep gutter inter* 
vening between each group, which becomes filled up with such 
riblets as maturity is reached. The prodissoconch is smooth, with 
concentric growth lines, the succeeding sculpture being plain riblets 
with scratched intervals, the scales developing later. The sculpture 
on the two valves does not differ appreciably in design. In 
Sowoohlamys a somewhat different growth sequence can be traced 
the auricles being more unequal, but otherwise the immature is 
similar to that of the preceding. The sculpture begins with plain 
radials, ten to twelve on the left valve but twenty to thirty on the 
right valve. The interstices between the riblets are threaded radially 
with irregular scratches, but this interradial sculpture develops into 
the well-known “Camptonectes” form and then vanishes. On the 
valves the original ribbing develops in strength, but remains con¬ 
stant in number, scales appearing according to situation, and grow¬ 
ing more strongly on the left valve, thus producing a dissimilar 
effect in the mature stage. The valves also become distorted with 
age, while the hinge area iR more pronounced. Equichlamys, on the 
other hand, is a much larger flattened inequivalve form with the ears 
small and subequal, byssal gape small, almost missing, and pectini¬ 
dial teeth almost obsolete in mature shells, though present in young 
specimens. Seven to nine distant compound ribs have their broad 
intervals filled with fine radials, the whole covered with 
“Camptonecten" sculpture. These large ribs are well marked 
internally, but, while with age the superficial ribs have a strong 
tendency to disappearance, the internal ridges become more pro¬ 
nounced, suggesting those of Amusium. The right valve is tightly 
clasped by the left, with the sides open, another Amusioid feature. 

Mesopeplum caroli has the valves unequal, the right valve deeper 
than the left, auricles small and prickly, subequal, byssal gape 
minute, scarcely noticeable, pectinidial teeth small in the immature, 
obsolete in the adult. Left valve pink, right valve white. 

Sculpture of the left valve: five prominent distant compound 
ribs, having the intervals broader than the ribs; the right valve has, 
similarly, five compound ribs whose intervals are narrower than the 
broad, flattened series whose edges fit into those of the left valve. 
The compound ribs of the left valve are composed of three ridges, 
rather sharp, the middle one the largest: the compound ribs of the 
right valve are made up of four to eight low, flattened semi-equal 
ribs, in early life scarcely separable but divergent with age. The 
interstices in the left valve have four to eight fine ridges, those of 
the right being deeper and with two or three ribs therein. Very fine 
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concentric threads over-run the whole of the left valve, but appear 
only in the intervals on the right valve, where, on the contrary, 
concentric growth lines are well marked continuously on the rite. 
Height, 46 mm.; length, 48 mm.; thickness of conjoined valves, 21 
mm. Type trawled in 65-60 fathoms off Montague Island, New 
South Wales. 

Subordinate names must be proposed for the curious 
shell called aktinos by Petterd, and the deepwater forms as /ami* 
gerator and perillustris. Thus aktinos recalled 8cceochlamys, but 
has similar close radials on both valves, u Camptonectes” sculpture 
throughout and persistent, and the posterior auricle curiously 
folded in, so that at first sight it appears to have been broken off. 
The subgeneric name Belchlamys is proposed for this species alone. 

The form famigerator seems to represent an arrested stage in 
the development of Mimachlamys, apparently never growing to a 
large size and being always less convex, with a more suppressed 
sculpture. It may be named TaJochlamys, subgen. nov. 

The very thin substance, obsolescence of sculpture, obliquity of 
shape, and delicacy of hinge characterize the deepwater species 
perUlustris and challmgeri , and for them the new subgeneric name 
Veprichlamys is introduced, the former being selected as type. 

The minute shells, referred by Hedley to Cyclopecten, do not 
agree at all well with the type of the genus, differing in shape, 
sculpture, and hinge details, and must be classed in a new genus 
Chlamydella, the species favus being named as type. 

While Amusium may be retained for japonicum, the species 
name may later be amended, but the small species thetidis is here 
made the type of the new genus Ctenamusium . Palmarctic palaeon¬ 
tologists have proposed Propeamu&ium, Parvamussium, and 
Variamussium for similar forms but ours do not exactly agree. 
Thus while Amusium is very large and circular, with the ears small 
and subequal, the surface smooth, the shell gaping with no byssal 
gape, the chondrophore long and narrow, Ctenamusium is minute, 
ears large and unequal, surface sculptured, sculpture differing in 
each valve, valves unequal and clasping, byssal gape present, chon¬ 
drophore small and broad. While the right valve has only concentric 
ridges, the left valve has radials at first, becoming cancellate with 
age. 

The left valve figured by Hedley and Petterd 1 * as of this species 
tram 250-800 fathoms represents a different species, which is here 
named Ctenamusium salaoon, the right valve being much more 
closely concentrically ridged, and the left valve of true thetidis is 
less strongly sculptured, and the internal ribbing differs. 


»Medley and Pett«rG.~Hec, Austr. Mu*, vi, me, pi xxxvlii, fig* 11-19. 
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Sfondtlus (tbnellus) reqillus sp. nov. 

(Plate xxxviii, figs. 3-5.) 

When Howell brought in a magnificent specimen of this species 
he recounted its strange habit of living enveloped in a sponge. On 
this account it shows no point of attachment and its growth is 
comparatively free and regular. At first it was regarded as the 
deepwater representative of the littoral 8. tenellus Reeve, but this 
is not definite. 

Shell large, inequivalve, inequilateral, upper valve slightly 
convex, lower valve deeply convex, free, unattached; umbo of right 
valve very prominent. Sculpture on the two valves similar, about 
twenty primary ribs, with long well developed spines, which are 
generally well thrust forward. With age similar weaker ribs 
develop in the interstices, a very fine scaly radial sculpture persist¬ 
ing all over the shell. 

Height 83 mm.; length, 90 mm.; depth of conjoined valves. 
45 mm. Trawled off Montague Island, New South Wales, 50-60 
fathoms. 


Austrolima gen . not?. 

This name is proposed for Lima nimbifer, which has a very 
small enclosed animal, sedentary by means of a byssus. The South 
Australian form of nimbifer differs in being broader and shorter, 
and more obese, and may therefore be named 4 ustrolima nimbifer 
gemina nov. 

Numerous specimens trawled show that L. benthonimbifer is 
constantly smaller, and more regular as diagnosed, but comparison 
with South Australian shells dredged in 100 fathoms, 40 miles south 
of Cape Wiles, and determined by Hedley as eonspecific with the 
fossil bassi compels their distinction with the name Austrolima 
spectata nov., an obvious character being the more abundant ribbing 
of thf* South Australian shell, the ribs numbering over forty, 
while there are only thirty-two on the eastern shell, and on a 
fossil from Table Cape, North Tasmania, there are only twenty 
four ribs, the type of bassii from that locality being described as 
having twenty-two ribs only. 

Esc alima gen . nov . 

This new generic name is introduced for the shell named 
Limea acolinis by Hedley, 14 dredged in 100 fathoms off Wollongong, 
New South Wales; he later recognised it as Lima murrayi of Smith 15 
from 440 fathoms off Sydney. 


u Hedley.—Rec. Auitr. Mua vi, 1905, p. 46, flp 10 
* Smith.— Proc. Zool. Soc.. 1891, p. 444. pi. xxxv, f 26 
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Prejudiced by the presence of teeth in the hingeline, Hedley 
preferred Limea to Lima, though recognising the superficial resemb¬ 
lance of his species to Lima linguatula Lamarck. 

Its thin shell and otherwise great dissimilarity from the 
traditional Limea urged its transference from that genus, and it 
was referred back to Lima, where Smith had located it. It now 
becomes necessary to create a better receptacle, as the form is preva¬ 
lent all round the southern coast of Australia as far as yet 
investigated. 

Consequently the shallower form acclinis can be allowed as 
well as the deeper murrayi, as the latter specimens are smaller and 
comparatively broader, the two forms being recognised as Escalima 
murrayi murrayi Smith, and Escalima murrayi acclinis Hedley. 

Specimens dredged from 100 fathoms off Cape Pillar, south 
Tasmania, may be named Escalima murrayi maugeana subsp. nov., 
as the shells are much deeper than acclinis , the hinge triangle much 
larger, the teeth less distinct and externally the ribs are fewer. 

On the other hand shells dredged in 100 fathoms, 40 miles 
south of Cape Wiles, South Australia, while also deeper than L. 
acclinis, are not as deep as the preceding, but are broader and 
shorter, with the hinge teeth more pronounced and more numerous, 
while the sculpture is not so complex, concentric lining and radials 
much less marked; and these may be called Escalima murrayi 
relegata subsp. nov. The South Australian species referred to 
Limwa must be separated under the new generic name Gemetlima, 
as the hinge is practically toothless, while that of Notolimea has a 
very complex series of teeth, quite perpendicular and so unlike that 
of Limea strigilata Brocchi, the type of Limea, a fossil figured by 
Sacco, 16 as to need no detailed comparison. 

The type of Gemellima is L. austrina Tate, and L. parvula Verco 
may at present be associated with it, but, as the hinge is developing 
strong teeth, and the shell is less solid and smaller and slightly 
differently sculptured, it must be subgenerically designated with the 
new name Isolimea . 


Exosiperna gen. nov. 

The name Solamen rex was proposed for the New South Wales 
shell previously referred to Arcopema, and a beautiful living speci¬ 
men was brought in by Howell, so that the soft parts may be later 
studied. Comparison of the shells included as Musculus scapha 
by Hedley from 80 fathoms, 22 miles off Narrabeen, New South 
Wales, showed that, while they agreed generically with Verco’s 
species, they differed specifically in shape, being notably broader 


M Sacco.—I Molluachi ter* del Piemonte, part xxv, 1898, p. 21, pi. vt, figs. 4-7. 
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and more convex, the anterior dorsal border longer and straighter, 
and the apex much less incurved. 

Compared with Solamen these shells are much smaller and 
more solid, with a fine cancellate sculpture; and do not show the 
hiatus in the sculpture so characteristic of Musculus and Crenella, 
while the muscle scars differ. The genus name Exosiperna is intro¬ 
duced, with A . scapha Verco 17 as type, and the specific name 
Exosiperna relata for the New South Wales species above described. 

Family TROCHIDJE. 

For many years the Trochoid shells arranged under the genera 
Momlea and Minolia have been confused. An attempt was made in 
the paper cited 18 to separate the species. A few poor figures were 
given to assist, but the matter could not be regarded as settled. A 
further contribution is here added and excellent figures are provided. 

The genus Monilea was dismissed in the abovenamed paper, 
while Minolia was retained for shells conchologically similar to the 
Japanese form. Since then, however, Thiele has described the 
radula of a Japanese species and this is quite unlike the radula of 
our species. Hence Minolia must also be* rejected. 

Genus Spectamen Tredale. 

1924. Spectamen Iredale, Proc. Linn. Soc. N.S.W., xlix, p. 227, Oct. 

24, 1924. Type by original designation, Trochus philippensis 

Watson. 


Spectamen philippexse (Wat non ). 

(Plate xxxix, fig. 2.) 

1881. Trochus philippensis Watson, Journ. Linn. Soc. (Lond.), 
Zool., xv, 1881, p. 92; Port Phillip, Victoria. Id .. Rep. Sci. 
Re^f. Chall., Zool., xv, 1886, p. 73, pi. vi, f. 10. 

1918. Minolia philippensis Hedley, Journ. Proc. Roy. Soc. N. S. 
Wales, li, 1918, p. M44. 

1924. Spectamen philippensis Iredale, Proc. Linn. Soc. N. S. Wales, 
xlix, 1924, p. 227, pi. xxxv, f. 11. 

Contrasted with the succeeding two species this appears to grow 
to a larger size, and the flames are further apart and consequently 
fewer than in helltUum ; in shape less conical but with the stri© of 
about the same strength. The very close relationship of these three 
makes it difficult to associate directly the fossil Monilca strigata 
Tenison-Woods, which is apparently an ancestral form of this series. 

w verco.—Trans. Roy. Soc. South Austr., xxxli, 1908, p 196, pi. xii, flgrs 1-6 
Iredale.—Proc. Unn. Soc. N S. Wales, xlix, 1924, pp 227-229 
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Spbctambn bbllulum (Angas). 

(Plate xxxix, fig. 1.) 

1869. Minolta bellula Angas, Proc. Zool. Soc., 1869, p. 48, pi. ii, f. 11; 
Brisbane Water, New South Wales. 

1879. Trochus dianthus Fischer, Coquilles Vivants, Trochus, 1879, 
p. 896, pi. cxviii, f. 2; new name for Minolta bellula Angas. 

1918. Minolta bellula Hedley, Journ. Proc. Boy. Soc. N. S. Wales, 
li, 1918, p. M44. 

1924. Spectamen bellula Iredaie, Proc. Linn. Soc. N.S.W., xlix, 1924, 
p. 227. 

1 observed ( loc . cit .): “The species bellula is so close to this 
(philippensis) , that it seems a geographical representative, but 
Hedley has recorded both from localities not very far apart.” 

The relationship is now known to be specific, as the ranges 
coincide, but it may be that the present species lives in shallower 
water. It is easily distinguished by the lack of the colour markings 
on the base. 


Spectamen epitheca sp. nov. 

(Plate xxxix, fig. 8.) 

Shell trochoid, of similar appearance to 8. philippeme and 
8. bellulum but easily distinguished by the more pronounced liras. 
Colour creamy white, marked with irregular broad flames of red- 
brown, which persist on to the base, stopping before they reach the 
umbilical keel. The striae on the penultimate whorl number fifteen 
below the shoulder and about six on the shoulder, all well marked 
and distinct, with no longitudinal striae to obscure them. In 
8. phdlippense there are forty to fifty striae below the shoulder, all 
closely packed, and none show on the shoulder, the puckering there 
being more marked. 

The umbilicus is narrower, and no keel separates the umbilical 
cavity, the strong striae continuing within. 

Height, 8*5 mm.; breadth, 10 mm. 

l^pe dredged by Boy Bell in Twofold Bay, New South Wales, 
25 fathoms. 

Range : New South Wales. 
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Genu* Minolops not?. 

Type, Minolta pulcherrima emendata Iredale. 

The shell characters do not show much difference from those 
of Minolta, but the radular features differ widely. Peile 1 ® has 
figured that of the present form, while Thiele 20 has described and 
figured that of Minolia casta, which has little to do with our form. 

Minolops emendata (Ifedale), 

(Plate xxxix, fig. 5.) 

1924. Minolia pulcherrima emendata Iredale, Proc. Linn. Soc. N. S. 
Wales, xlix, p. 229, pi. xxxv, f. 12. Oct. 24, Twofold Bay, New 
South Wales, 10-25 fathoms. 

As suggested at the time of description, this form appears to be 
of specific rank, five prominent keels being counted on the penul¬ 
timate whorl, all of equal strength. 

Minolops pulcherrima ( Angas ). 

(Plate xxxix, fig. 3.) 

1869. Minolia pulcherrima Angas, Proc. Zool. Soc., 1869, p. 48, pi. 
ii, f. 10; Brisbane Water, New South Wales. 

Two prominent keels with minor intervening liras give an angu- 
late appearance to the whorls, while the shell is more conical; the 
striae are also more pronounced, and the basal lirae less defined, save 
one very prominent one encircling the umbilical area, which is 
more contracted than in the preceding form. 

Minolops rosulenta (Watson), 

1886. Solarium rosuleiitum Watson, Rep. Sci. Res. Chall., Zool. xv, 
1886, p. 136, pi. viii, f. 12. Off Port Jackson, New South Wales, 
35/athoms. 

1903. Minolia rosulenta Iledley, Austr. Mus. Mem. iv, 1903, p. 332. 

The description and figure suggest relationship with the 
preceding. 


Minolops arata (Hedley). 

(Plate xxxix, fig. 6.) 

1903. Minolia arata Hedley, Austr. Mus. Mem. iv, 1903, p. 333, f. 65. 
Off Botany Bay, 50-52 fathoms, New South Wales. 


» Peile.—Proc. Malac Soc <L*>nd.), xv, 1922, p 17 
*> Thiele —Mitteil Zool Mus, Berlin, xl, 1924. p 58, f 15 
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Apparently not uncommon on the Continental shelf. I have 
not recognised Watson’s similar rosulenta, and was inclined to think 
these synonymous, but the differently sculptured bases seem to 
separate them. The operculum seems to differ from that of 
Spectamen; contrast figures 6 and 8. 

Genus Ethminolia Iredale. 

1924. Ethminolia Iredale, Proc. Linn. Soc. N. S. Wales, xlix, p. 228. 
Type by monotypy, E. probabilis Iredale. 

Ethminolia probabilis Iredale. 

(Plate xxxix, fig. 4.) 

1924. Ethminolia probabilis Iredale, Proc. Linn. Soc. N. S. Wales, 
xlix, p. 228, pi. xxxv, figs. 7-9. Twofold Bay, New South Wales. 

1918. Monilea angulata Hedley, Journ. Proc. Roy. Soc. N. S. Wales, 
li, p. M44. 


Genus Archiminolia nov. 

This generic name is proposed for the beautiful species named 
Monilea oleacea by Hedley and Petterd. 21 Examination of the type 
shows it to have a very Architectonica-like aspect, and it was 
suggested that its relationships might be with that family, but its 
apex proved to be normal, not anastrophic, so that it is truly 
Trochoid. A resemblance, also superficial, is seen with some species 
closely related to Ethalia and Umbonium dredged at Lord Howe 
Island. 


Genus Talopena Iredale. 

1918. Talopena Iredale, Proc. Malac. Soc. (Lond.), xiii, 30. Type by 
monotypy, Monilea incerta Iredale. 

Talopena oloriola sp. nov. 

(Plate xxxix, fig. 7.) 

1918. Monilea vitiliginea Hedley, Journ. Proc. Roy. Soc. N. S. 
Wales, li, p. M44. 

The true vitiliginea 22 is most probably an Ethminolia, with 
which it agrees in shell characters. 

The present species, which has been misidentified in New South 
Wales with the Western Australian shell, is more like the New 


« Hedley and Petterd.—Rec. Austr. Mus., vl, 1906, p. 216, pi. 87, f. 1. 
* Menke.—Moll. Nov. Holt. Spec., 1843, p. 18. 
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Caledonian lifuanaf* which is also a Talopena , and which also 
occurs on the Great Barrier Reef. Shell conoidly turbinate, narrowly 
umbilicate, thin whorls flatly convex, not shouldered. Colour 
greyish fawn mottled all over with shades of brown, a wavy pattern 
of angular flames persisting on the base, being indistinctly seen. 
Apex very small, of about one whorl, six adult whorls succeeding, 
a slight shoulder seen in the earlier ones, disappearing on the 
later ones. 

Sculpture: fine spiral lirae begin and increase in number 
throughout, though not showing much more strength in the first and 
last whorls. On the other hand very fine longitudinal striae are 
scarcely discernible on the earliest whorls and are stronger on each 
succeeding whorl until they almost equal the spirals on the last 
whorl where they are a little weaker and more numerous and thus 
produce a weak cancellated effect, which is almost as marked on the 
base. The whole surface is a dull matt but not roughened. 

The aperture is subangulately subcircular, the somewhat angu 
late periphery being more pronounced at the mouth, the outer lip 
thin; columella a little curved, bearing a funicle medially, which 
runs up the umbilical cavity. The umbilicus deep narrow bounded 
by a thickened rib which continues to the columella. 

If eight, 10 mm.; breadth, 11*5 mm. 

Range .—New South Wales; type collected at Manly 


Astele subcarinata Swainson. 

It is a pleasure to add this magnificent Trochoid to the New 
South Wales fauna, and a splendid living specimen secured off 
Montague Island in 55 60 fathoms makes its entry definite. I have 
been unable to note any difference from the normal Tasmanian 
form, but it may be that a series would show variation. 

Tlie references for both genus and species read: 

1854, Astele subcarinata Swainson, Froc. Roy. Soc. Van Diemen’s 
Land, iii, p. 36, pi. vi, figs. 1-2. Tasmania. 

1863. Eutrochus perspectivus A. Adams, Proc Zool. Soc., 1863, p. 
506. Tasmania. 

1889. Calliostoma ( Eutrochus) adamsi Pilsbry, Man. Conch. 
(Tryon), xi, 402, new name for E . perspectivus A. Adams. 

1893. Astele subcarinata Brazier, Proc. Linn. Soc. N. S. Wales, 
(2), viii, p. 107-110, figs, in text. 


**Fi»di6r.—Joum. de Conch, xxvJ, 1878, p. 68. 
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Xknophora tatbi Harris . 

Hedley 2 * added this fossil to the recent fauna from half-grown 
dead examples from off Port Kembla in 63-75 fathoms. As usual 
young examples are umbilicate, while adults are imperforate. A 
couple of odd living adult shells secured some time since threw 
doubt upon the identity of the recent and fossil species. A large 
series collected by Howell has shown that though the recent shell 
is certainly separable from the fossil it is scarcely distinguishable 
from the Neozelanic species. The Australian shells do not reach 
the size of the examples from New Zealand and are comparatively 
broader and less elate. It will be best to distinguish the local 
form as Onustus peronianus ; photographs of this shell have been 
published in the Austr. Mus. Magazine, vol. iii, 1927, p. 57. An 
obvious means of separation will be the shells carried by the species. 
Finlay*® has written about the reinstatement of the well-known 
Onustus for this genus. 


Family CYMATIIDJE. 

Hedley 26 broke new ground when he described the deepwater 
form of the common shell known as Septa rubicunda Perry (olim 
Triton nodiferus Lamarck) as Charonia nodifera var. ettclia. After 
discussing and figuring this West Australian form he added: “Since 
writing the above a series has been received from the ‘Endeavour,’ 
trawled off the South East Coast.” 

Odd specimens have since come to hand, and when Howell 
brought in shells referable sensu lato to C. rubicunda Perry, 
Gymatium spengleri Perry, and Mayma australasia Perry, all 
trawled together alive, the matter was reopened. All were seen to 
very from the littoral forms in the same manner, elongation of the 
spire and more definite sculpture. Reconsideration forced the 
conclusion that the East Australian form differed from the true 
euclia in being comparatively broader and more regularly nodulose 
with other minor details. Also the relationship was with the Aus¬ 
tralian rubicunda , and not with the Mediterranean nodiferus, but 
certainly there appeared to be full specific validity. The deep¬ 
water shells are therefore regarded as a species Charonia euclia 
and the eastern shell here figured (Plate xli, fig. 5) is named sub- 
speciflcally as Charonia euclia instructa nov. 

The difference between euclia and rubicunda was readily seen 
when Howell brought in a large shell of the latter measuring 185 
mm. in length with a breadth of 125 mm., proportions quite unlike 


“ Hedley.—Mem. Auitr, Mus., lv, 1902, p. 257. 

* Finlay.—Tran*. Mew Zeal Xaat, hrii, 1926, p. 291. 

" Hedley. —Zool. ‘Besults “Endeavour,” ii, 1914, p. 66, pi. rill. 




MOLL U8C A PROM EASTERN AUSTRALIA—I REDALE* 


173 


that of euclia, 200 mm. by 100 mm. In addition the coloration of 
rubicunda was deep reddish brown, with brown markings on the 
month, while euclia was marked with pale orange brown, with dull 
pale brownish month markings. The sculpture in the latter was 
much bolder and the varices more flattened back, and therefore 
more projecting. 

It may be noted that Finlay recorded euclia from off the 
southern New Zealand coast in deep water, and then determined 
the shells to be deepwater derivatives of the Neozelanic littoral 
representative of the Australian rubicunda. Again it is curious 
that no littoral form of this grown has yet been found in Western 
Australia, whence euclia was first described. 

As to the Cymatium spengleri series, the deepwater form is 
obviously more elongate and regular in growth. Through breakage 
sometimes an elongate specimen of the shore shell may be found, 
but when compared with the benthal shell it is seen to be quite 
irregular. The Victorian form of spengleri is much more obese 
than the New South Wales shell, which is typical, and will bear 
the name C. spengleri barthelmyi Bernardi. 27 

I have already recorded that this was a variant and 
undoubtedly the name refers to the Victorian form. 

I acquiesced in Hedley’s suggestion that A. Adams' 
boltemanum was an aberration of spengleri, but more intensive 
collecting has negatived that idea, and it is here reinstated as a 
valid species, apparently never growing any larger than the 
specimen figured (Plate xli, fig. 7), which has been compared with 
the type and agreed very accurately in detail. The deepwater form 
of spengleri figured (Plate xli, fig. 1) is here named Cymatium 
( spengleri ) procerum nov. 

Variation has long been noted in connection with Mayena 
australasia Perry, but it was difficult to diagnose geographical 
races, though there can be no hesitation in recognising the deep- 
water f6rm here figured. Many specimens have now been secured, 
and all agree in the strong nodulation and the elongate spire, the 
spire being longer than the aperture. There are eight adult whorls, 
with a varix each half whorl, but these are a little irregular. The 
main sculpture is the two strong, nodulate, peripheral keels, where¬ 
as in the shore forms one is the rule, and when two are present one 
is much weaker, the nodules smaller and more numerous. 

An imm ature specimen trawled at the same time shows the 
protoconch to survive as three and a half brown subglobose whorls 
but the apex is still missing. The first sculptured whorl has five 
concentric ridges with minor threads between, and overrun by fine 


m Bernard!.—Journ de Conch., <8), ii, 1857, p 54, pi 1, t. 1. 
B 
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longitudinal ecratchings; longitudinal ribs begin forming almost at 
once, and eight can be counted on the next half whorl, where a 
varix Is formed; on each succeeding half whorl the nodules grow 
stronger, and on the fourth whorl the second row begins, the peri- 
pheral row being now well formed and angulately nodulose. X am 
naming this benthal form Mayena ( australasia) betithicola nov. 
(Plate xli,* fig. 4). As the slender form of Cymatiella has again 
turned up, being brought in by Howell from off Montague Island, 
it becomes necessary to review the Cymatiella group. With a good 
series available the forms recognised by Australian conchologists 
were easily determined, and I now conclude that Reeve’s quoyi is 
an absolute synonym of his verrucosus, and that eburneus is 
certainly not Australian. 

The Australian shell regarded as eburneus has very fine sculp¬ 
ture and is a comparatively broad shell; specimens are in this 
Museum from many places in Victoria, South Australia, and the 
east coast of Tasmania. 

The South Australian shell here named quoyi is narrow and 
strongly sculptured but has the mouth contracted, which dis¬ 
tinguishes it at sight from true verrucosus , which has even bolder 
sculpture and the mouth open. 

The true verrucosus also occurs in South Australia, but appears 
to be most typical in Victoria, the east Tasmanian form being 
elongate and strongly sculptured like the New South WaleB shell 
and closely allied to columnaria . 

A better nomenclature would be thus displayed: 

Cymatiella verrucosa Reeve. Victoria, South Australia. 

peroniana nov. New South Wales, east Tasmania. 

columnaria Hedley and May. East Tasmania, 100 
fathoms. 

Cymatiella lesueuri nov. = eburneus of Australian writers. 

Victoria, South Australia, east Tasmania. 

Cymatiella gaimardi nov. * quoyi of South Australian writers. 
South Australia. 

Most accounts can be reconciled by this means, as Pritchard 
and Gatliff were correct in regarding quoyi and verrucosus as 
synonyms and eburneus as distinct. Kestevgn, who figured the 
apices of these species as distinct, handled the three I have dis¬ 
criminated, as proven by the specimens he named and figured in 
Hie Australian Museum. The species, as now distinguished, are 
therefore redescribed and figured here, and it is hoped the confusion 
will be dispelled by the study of the details given. 
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Ctmatiella verrucosa Reeve. 

(Plate xl, fig. 2.) 

Triton verrucosus Reeve, Conch. Icon. Triton, June, 1844, pi. xvii, 

f. 71. Hab.? 

Triton quoyi Reeve, ibid., pi. xix, f. 93. New Holland. Restricted 

type locality Victoria; specimen here figured from Port 

Phillip. 

Shell small, variced, varix every three-fourths of a whorl. 

Adult whorls five and one half in number, strongly sculptured, 
apex smooth. 

Nine strong, longitudinal ridges can be counted between each 
varix, while these are over-ridden by nearly the same number of 
concentric ridges on the last whorl, a peripheral one forming a 
shoulder, above which lie two others and below about six similar 
ones: Two or three finer cords appear between each ridge, and 
throughout there is a fine longitudinal scratching. 

Colour pale cream, a fine velvety periostracum present when 
living. 

Mouth open, canal short, columella curved with four or five 
nodules present anteriorly; heavily varicose; inside the outer lip 
are six elongated separate teeth. 

Length, 24 mm.; breadth, 13 mm. 

Cvmatiella lesueuri sp. nov. 

(Plate xl, fig. 11.) 

Shell a little smaller than the preceding, similar in shape. 

Adult whorls five, more finely sculptured, apex missing in 
shell figured. 

The last adult whorl is sculptured with fifteen concentric 
cords between the varices, scarcely showing any subsidiary inter 
vening ones except towards the base; longitudinal ridges obsolete 
but cords all beaded; on earlier whorls longitudinals are a little 
more pronounced. 

Colour of dead shells chalky white, living ones not yet seen. 

Mouth open, canal short, columella a little curved, showing 
anteriorly four short ridges; outer lip heavily variced; internally 
six short conical teeth appear. 

Length, 19 mm,; breadth, 10*5 mm. 

Type from Port Phillip, Victoria. 

Range: Victoria, South Australia, east Tasmania. 
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This is the species known as ebumea, but it is certainly not 
Triton eburnens Reeve. 

Cymatiella gaimabdi sp. nov. 

(Plate xl, fig. 7.) 

Shell smaller than preceding, more attenuate and narrower. 

Adult whorls six, strongly sculptured, apex smooth. 

Sculpture formed of about nine strong primary ridges with a 
dozen subsidiary ones, while about twelve longitudinals between 
each varix form nodules at the intersections. 

Colour golden brown. 

Mouth cramped posteriorly, canal short, columella almost 
straight, posteriorly even a little cut back, a couple of strong teeth 
showing on anterior part of columella. Outer varix of mouth not 
as strong as in the preceding, while internally there are four or five 
short teeth. 

Length, 15*5 mm.; breadth, 7 mm. 

Type from Port Lincoln, South Australia. 

Range: South Australia. 

Cymatiella peroniana sp nov . 

(Plate xl, fig. 9.) 

Shell in size and shape as preceding, but with a long canal 
and more open mouth. 

Adult whorls nearly six, strongly sculptured, apex smooth, three 
whorled. 

Sculpture consists of seven strong concentric chords with about 
twenty smaller thread-like ones; about a dozen longitudinal ridges 
form nodules at their intersection; three more prominent peripheral 
ridges are seen on the antepenultimate whorl. 

Colour white, periostracum brown and very thin. 

Mouth smal^ open, canal long, columella curved, three teeth 
very close together anteriorly, varix not very crass but prominent, 
with six short teeth internally. 

Length, 16 mm .; breadth, 7.25 mm. 

Type trawled off Montague Island, New South Wales, 50-60 
fathom*. 

RHUge: Southern part of New South Wales coast in deep water. 

! 
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Cymatona gen. nov. 

4 

This genus is provided for the shell described by Watson 28 as 
Naeaaria kampyla, and figured under the name Nassaria campyla *• 
It appears to be the most common of the family on the Continental 
shelf. The very long oblique canal is characteristic, and it appears 
to have no close relationship with the genus Fusitriton . 

The latter genus is represented by Hedley’s retiolus, and the 
genus occurs in deep water off the extremities of South America, 
South Africa, eastern Australia and New Zealand, and thus has 
an antarctic range coincident with the littoral form for which 
Finlay 80 has introduced the generic name Gondimnula, naming 
Ranella tumida Dunker as type. The name seems to have been 
chosen through an unfortunate misapprehension of the data. 


Negyrina, gen. nov. 

This generic name appears to be necessary for the curious 
s]K»cies Triton subdistortust Lamarck, 81 which appears to have no 
definite resting-place. This course is taken as it now has to be 
added to the New South Wales list, a living specimen being brought 
in by Howell from off Montague Island in 55-60 fathoms. This shell 
agrees too closely with Victorian specimens for separation, though 
later this course may be necessary. 

I have added Cymatium toaterhoueei A. Adams and Angas 82 
to our list, and I now find it necessary to distinguish the New 
South Wales form under the name Cymatiym waterhousei frigidu- 
lum nov. (Plate xli. fig. 2), as it is altogether narrower than the 
South Australian typical form, measuring 75 mm. in length and 
only 35 mm. in breadth, with six adult whorls; there are six pro¬ 
nounced varices, a varix every three-fourths of a whorl, the earlier 
whorls unvariced. The colour is pale straw and the periostracum 
fine. The interior of the mouth is not ridged and the varix of the 
outer lip shows the external sculpture, not internal as in spengleri. 

The New South Wales members of the family would now Jbe: 

Charonia euclia instructa Iredale. 

Charonia rubicunda Perry. 

Charonia putnilio Hedley. 

Austrotriton parkinsonius Perry 


* Wateon.—Journ. Linn. Soc. Lond., ZooL xvi, 1885, p. 584. 

* Watson.—Rep. Sci. Rea. ChalL Zool. xv, 1886, p. 405, pi. xiv, f. 12. 
»Ftolay.—Trana New Zeal. Inat., lvii, 1926, p. 899, 1927. 

*■ Lamarck.—Hlat. Anixn. a. Vert., vii, 1822, p. 186. 

«Iredale.—Rec, Auatr. Mus. xiv, 1925, p. 261. 
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Aim trotriton ( parkimonlua ) basilicas Iredale. 
Distor8io reticulata Bolten. 

Cymatiwn caudatum Gmelin. 

emaratum Reeve. 
gemmatum Reeve. 
labiosum Wood. 
australasia Perry. 
sinense Reeve. 

waterhou8ei frigidulum Iredale. 
spengleri Perry. 

( spengl&i) procerum Iredale. 
boltenianum A. Adams. 
pyrum Linn6. 
zimara Iredale. 
nicobaricum Bolten. 

Cymaticlla peroniana Iredale. 

Cymatona kampyla Watson. 

Fu8itriton retiolus lledley. 

Negyrina subdistorta Lamarck. 

Mayena australasia Perry. 

Mayena (australasia ) benthicola Iredale. 


Charonia pumilis Hedley . 

The species Charonia pumilio Hedley has not again turned up 
and may be the juvenile of a large form. 

In the deep water there appears to be more than one species 
referred to Austrotriton but the material is not sufficient to deter¬ 
mine yet. 

The genus Cymatiwn requires revision, but as most of those 
here named belong to northern groups, they will be attended to in 
connection with Queensland shells now being studied. Thus the 
forms classed under caudatum Gmelin and 8inense Reeve certainly 
need reconsideration, while two different shells are called exaratum 
Reeve, and the Sydney form, which is, however, not common, may 
need differentiation. 

The species classed by Hedley under Gyrineum and Bursa are 
known in New South Wum mly as stragglers, and are also under 
consideration in connection with Queensland shells. 


Xenogalea spectabilis sp. nov f 

% (Plate xxxviii, fig. 6.) 

As my review was going through the press I added in con¬ 
nection with X. paucirugis (p. 346) 83 that Mr. W. Boardman had 


“Iredale.—Roc. Auatr. Mus. xv, 1927, pp. 321-854. 
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brought in a shell from off Montague Island which agreed with 
specimens from the Ninety Mile Beach, Victoria, which my friends 
in Victoria, Messrs, Gatliff and Gabriel, regarded as pyrum, from 
which conclusion I dissented. The magnificent specimen brought 
in by Howell, also from off Montague Island, definitely proves this 
form to be a distinct species. It is as large as the largest stadialia 
but is much thinner, and has a shorter spire and a double peripheral 
keel. 

Shell large, globose, thin, spire very short, a little attenuate, 
less than one-third the length of the aperture. Whorls somewhat 
roundly shouldered, the shoulder most marked and subangular in 
body whorl. 

Early whorls sculptured with close concentric lines, a few 
slanting threads becoming more prominent on the third adult whorl 
and then vanishing. Body whorl smooth save for growth lines and 
the shoulder ridges. Aperture reverse earshaped, elongate; outer 
lip rolled back, smooth within. 

Coloration pinkish cream marked with seven brown bands 
showing most strongly on the outer lip. 

Apical whorls four, very regularly wound, beginning from a 
very small whorl and increasing slowly; six adult whorls, the last 
increasing very rapidly. On the third a shoulder develops and on 
the fourth this becomes rounded and succeeded by a groove, which 
is more pronounced on the next whorl, and on the last whorl 
another groove succeeds, the median shoulder ridge becoming closely 
nodulose. 

Canal short, recurved, preceded by a long broad gutter running 
into a deep false umbilicus, which is entirely hidden from the front 
by the reflection of the inner lip. Snout a little turned back; an 
umbilical chink persisting; columella internally wrinkled, half a 
dozen being counted when the shell is twisted, a couple only seen 
from the outside. Aperture fairly wide. 

* Length, 100 mm.; breadth, 74 mm. 

Type from off Montague Island, New South Wales, 50-00 
fathoms. 


Natica luculenta sp. nov. 

(Plate xl, fig. 10.) 

This beautiful species, with the facies of a tropical shell, may 
be related to some fossil form, blit the characteristic colouring of 
the recent shell would be missing; otherwise it suggests mgittata 
or gualteriana as being a deepwater relative. 

Shell globose, thin, spire short, mouth large, umbilicus small. 
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Colour shining buffy cream, regularly spotted with splashes 
of orange brown. 

Apex minute, whorls six rapidly increasing, smooth save for 
very fine growth strise; sutures lightly impressed, edges plain. 
Aperture large, semilunate. Umbilicus open but narrow with a 
small distinct funicle leading into it from the inner lip, which 
posteriorly develops a callus spreading on to the body whorl as it 
reaches the outer lip. Operculum unknown. 

Height, 24 mm.; breadth, 21-5 mm. 

Trawled off Montague Island, New South Wales, 50-60 fathoms. 


Family VOLUTIDjE. 

I 84 gave a few notes on the species, and, noting that Hedley 
regarded Voluta maculata Swainson as the type of Scaphella, re¬ 
named the species Scaphella caroli. At Dr. Marwick’s request J 
re-examined the matter and he 85 has published a note pointing out 
the rejection of Scaphella, the type being V. junonia Hwass. 

The next name for the undulata series appears to be Amoria 
Gray, 88 though the species are not typical, Amoria properly belong¬ 
ing to the tropical group of volva Gmelin, the type being turneri 
Gray and its associates. The correct course would be to separate 
the lined southern forms under the subgeneric name Amorena nov., 
the form, apex and columellar plaits differing, while another sub¬ 
genus should be created for the zebra series under the name of 
Zebramoria, the same details showing differing features. 

As Marwick noted the type of Cymbiola is Voluta cymbiola 
and the species allotted to this genus by Hedley need distinction, 
as none agrees with that type. Neither can the three associated 
by Hedley be kept together, unless subgeneric distinction only be 
allowed for the differences observed. 

The species V. magnifica Perry is of large size, has four delicate 
plaits and a very regularly wound small protoconch. The 
second species, V. marmorata Swainson, is a smaller species with a 
smaller, more conical, regular protoconch, the plaits better marked 
and an altogether differently shaped mouth, approaching more the 
true Cymbiola in that respect As to V . punctata Swainson, which 
I renamed Cymbiola complewa, it is a small crass shell, the proto¬ 
conch missing in the specimens examined, the plaits very thick and 
pronounced and recalling some species allotted to Cymbiola , but 
obviously with a different protoconch, as theirs is planate and 
therefore alwuys present* 


Airedale.—Proc. Linn. Soc. N. S. Wales, xllx, 1984, p. 258. 

* Marwick.—Trans. New Zeal. Inst., lvi, 1926, p. 264. 

* Gray.—rProc. Zocri. Soc., 1858, p. 64 (Mar 16th). 
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It seems best to differentiate V. magnified as a new genus 
Oymbiolena and introduce Cymbiolista as a new subgenus, with 
V . marmorata as type, and Cymbiolacca as another new subgenus, 
with Cymbiola complexa as type. 

Brazier’s Voluta kenyoniana was degraded to the rank of a 
variety of papillosa by Verco 87 and this was accepted by Hedley. 
As only the supposed variety comes from the New South Wales 
coast it is here reinstated with specific rank, and if it be regarded 
as an Erieusa, then the species known as sowerbyi Kiener must be 
generically separated. The short stout form of kenyoniana is quite 
unlike the graceful elongate shape of the so-called sowerbyi, whose 
plaiting is very different. While sowerbyi has delicate sloping 
plaits, kenyoniana has very crass thickened ones. The name Voluta 
sowerbyi Kiener can be applicable only to the south Tasmanian 
shell, and the New South Wales species differs in its larger size, 
lengthened spire, narrower build, and somewhat different colora 
tion, and is here separated with the name Mesericusa sowerbyi 
perspecta nov. (Plate xli, fig. 9). This is one of the commonest 
shells brought up by the trawl, and large and small shells are 
constantly found. There seems to be a distinct discrepancy in size 
as shown in the photograph, the large form measuring 260 mm. in 
length and 140 mm. in breadth, the small one being only 95 mm. 
by 38 mm. As these are always found and always seem to be adult, 
it is suggested that the dwarfs are males and the large specimens 
are females. It may be noted that this marked size distinction 
has not been noted in connection with other Australian Volutes 
on the east coast, but that Verco 88 has observed it in South Aus¬ 
tralian waters in connection with fulgetrum Sowerby. 

A very curious little shell suggesting undulata in miniature is 
introduced as 


Nannamoria amicula gen . et sp. nov. 

(Plate xl, fig. 4.) 

Shell very small, spire less than half the length of the aperture, 
acuminate. 

Colour of dead shell white with yellow irregular longitudinal 
lining. 

Sculpture consists of eight nodules on shoulder of last whorl, 
with about twelve on the preceding two, a three-whorled regular 
smooth protoconch present. The last whorl shouldered, the mouth 
narrow, almost linear, the outer lip thickened but not varicose. 


»Verco -—Trans. Hoy Soc South Auatr, xxxvf, 1912. p 228 
» Verco,— Loo. oit., p. 222. 
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The columellar plaits are six in number, three large alternating 
with three smaller. 

Length, 27*5 mm.; breadth, 12 mm. 

Trawled off Montague Island, New South Wales, 50*60 fathoms. 

Conus howelli sp. nov . 

(Plate xl, figs. 1, 8.) 

This most striking discovery, resembling no recent member 
of our fauna, recalls the Eocene fossil Conus ligatus Tate, 89 which 
is comparatively coarser. 

Shell of medium size, elegantly coniform, sharply angulate at 
the shoulder, early whorls concave above, spire acute, less than 
half the length of the aperture, the apical whorls missing, 
apparently papillate. 

Colour pale dove grey, the body whorl encircled with three 
underlying bands of paler hue made up of slanting, white, linear 
marks. Adult whorls eight, sculpture of spire consisting of con¬ 
centric growth lines only, the peripheral carina being subcrenulate; 
the growth lines become fainter on the body whorl, where anteriorly 
revolving lir® persist in a subdued manner. 

Aperture linear, canal short narrow, outer lip thin. 

Length of type, 27 mm.; breadth, 18*25 mm. 

Trawled off Montague Island, New South Wales, 50-60 
fathoms. 


Largisipho (oligostira) spectanda nor . 

(Plate xli, fig. 6.) 

Shell large, regularly fusiform, spire a little shorter than the 
aperture. 

Colour brownish cream. 

Apical whorls missing, adult whorls eight, regularly increasing, 
convex, obsoletely subangulate at the shoulder. 

The sculpture consists of closely packed concentric cords with 
narrow interspaces, each interval bearing a thread; about sixteen 
of these can be counted upon the penultimate whqrl; about sixteen 
rounded ribs may be distinguished running longitudinally down 
the shell, but ill-defined and only pronounced as peripheral elongate 
noddles, becoming obsolete on the last whorl, until they reappear 


* Tat#.—Trans. Roy. Soc. South Auetr,, xlii, 1891, p. 198, pt Till, t. 9. 
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as nodules near the aperture. Growth threads over the whole 
surface are weakly seen. Inner lip curved and spreading into a 
thin glaze on the body whorl, smooth, outer lip slightly thickened 
and internally ridged, agreeing with the external sculpture. Canal 
long, curved. 

Length, 135 mm.; breadth. 61 mm. 

Trawled off Montague Island, New Soutli Wales, 50-60 fathoms. 

When Tate 40 introduced the species from South Australia he 
called Siphonalia oligostira, he contrasted it with the Neozelanic 
mandarina, but noted the difference in the nuclear whorls. This 
difference has been found to persist between the Neozelanic dilatata 
and the Australian maxima, and consequently my generic name 
Verconella must be used in connection with the former. The name 
Austrosipho, proposed for the fossil F. roblini Ten. Woods, was 
suggested as available for these Australian species, but that species 
recalls Propefums or Berylsma as much as the present series. As 
there appears to be some confusion in connection with the fossils, 
it is considered inadvisable to cause further perplexity, and there¬ 
fore the new name La/rgisipho is introduced, the present species 
being named as type. It differs from £. oligostira in form and 
nodulation but appears closely related; it is easily separated from 
BeryUma by its broader build, more open mouth, and shorter canal, 
and especially by the facies, which is definitely that of the 
“Verconella series. 

Ratifusus adjuxctus gen. rt sp. now 
(Plate xl, fig. 5.) 

Shell small, regularly fusiform, spire longer than aperture, 
whorls convex, sutures deep, aperture subvaricose, with suggestion 
of posterior sinuation, canal short, open. 

Colour white, irregularly blotched with orange brown, running 
intfc bands below the suture and about the periphery of the last 
whorl. 

Apical whorl minute, tilted, smooth, half immersed in 
succeeding whorl, which is also smooth; another smooth whorl 
follows and then sculpture begins without any indication of a 
varix. The sculpture begins as concentric lirae about eight in 
number, with longitudinal growth lines, producing an obsolete 
cancellation. An obscure varix is indicated at the end of the next 
whorl, and there are suggestions of indefinite varices about every 
whorl. The cording continues, increasing in number but not in 
strength, and the growth lines similarly remain weak, so that a 
subdued, minute, cancellate effect i s produced. _ 

40 Tate—Trans. Roy. Soc. South Austr., xiii, 1891, p 258, pi. xl, f. <> 
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The outer lip is thickened and bevelled but not strongly 
varicose, and quite smooth inside; a sinuate curve suggesting an 
anal groove may be seen, and the outer runs up the body whorl a 
little, forcing the spire into an excentric position. The mouth is 
fairly wide, oval, anterior canal short and open. Columella smooth, 
inner lip a little reflected forming a slight body glaze. 

Length, 16 mm.; breadth, 5 mm. 

Trawled off Montague Island, New South Wales, 50-60 fathoms. 

This is another member of the series recently called Fusuh, 
and differs from F . meatayerw and sckoutanicus in the suppression 
of the varices and in nuclear features. There appear to be two 
series of similar species living in southern waters, as well as my 
Obew form, and, though of complex nature, the group is of great 
age, many forms being known from the fossil beds of Victoria and 
South Australia. It will be a difficult task and will need much 
material to correlate the recent and fossil forms, as in both cases 
species very similar, but certainly distinct, have already been found. 


Xenotrophon euschema gen . et 8 p . nov . 

(Plate xl, flg. 3.) 

Shell small, tumid, fusiform, spire a little shorter than aper¬ 
ture, mouth rounded, free, canal long, straight and narrow. 

Colour creamy white. 

Protoconch of one and a half smooth whorls, apex incurved, 
flattened, the succeeding four adult whorls separated by an obsolete 
varix. 

Adult sculpture begins with two concentric ridges, the upper 
one forming a shoulder, the lower a peripheral ridge; these two 
persist and a minor ridge appears above the shoulder and six to 
eight below, all weaker than the primary ones. Longitudinal 
growth lines developing into wrinkled, laminate, erect frills appear, 
about one dozen on the first adult whorl; this sculpture continues 
irregularly the frills are much stronger, as if representing growth 
periods. 

The mouth is rounded, the outer lip thickened but not varicose; 
the inner lip developed and freed from the body whorl, an umbilical 
chink being present. 

Length, 17*5 mm*; breadth, 10 mm. 

Type trawled off Montague Island, New South Wales, 50-60 
fathoms. - 
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The generic name Trophon has been used for a series of large 
and small shells, most unlike the genotype and has been rightly 
dismissed from the Neozelanic list by Finlay," who showed that 
the shells most like Trophon differed both in radular characters 
and in apical features. The only Australian shell at all recalling 
the genotype is the deepwater carduelis Watson, 42 and in detail 
this is so dissimilar, a definite and very important feature being 
the plugging of the decapitated apex, a feature quite foreign to 
the true Trophon . The new generic name Enixotrophon is intro¬ 
duced for this species alone. 

Another species at once separable is the Murex licinus of 
Hedley and Petterd, afterwards transferred to Trophon , which has a 
short squat shape, with short spire, huge open mouth, and short 
open canal, which is here designated with the new generic name 
Emozarma. 

The little shell Hedley called Trophon simplex is a common 
member of the Shelf fauna, and is generically named Enatimene, the 
small apex, medium spire, delicate shape, long recurved canal, and 
free mouth, making it a striking form, the sculpture being an 
obsolete clathration. 

The minute shore shells such as rudolphi, goldstcmi and 
hrazicrt may be named Litozamia , their short fusiform shape, with 
a medium canal and a smooth apex, with their purplish tone of 
coloration, differentiating them from the preceding groups; 
rudolphi is named as type. Another well marked series is repre¬ 
sented in the species adorned with frilled longitudinal laminae after 
the style of the true Trophons. The generic name Gemixystus is 
proposed, and lamhmtus is named as type. This species has a short 
spire, open mouth, long recurved canal, and laminate sculpture; the 
apex is angulate. T . stimuleus is very similar but has a smooth 
rounded apex, a feature otherwise regarded as generic, but it is 
here named Apixystm , with subgeneric value only. A deepwater 
form appears in segmentatus . A beautiful form with the same 
kind of sculpture, but perhaps unrelated, is columnarius, with a 
very long spire and very long apex and short canal. It is here 
generically named Benthoxystus , and the littoral pctterdi may 
belong here, being similar but not of such striking proportions. 

Two very different species, which do not appear to belong to 
this association of molluscs, were added by Hedley and May. The 
first, Trophon molorthus, has a long spire, a small apex, a medium 
canal, and a narrow mouth; it has a sculpture of concentric cords 
overrunning longitudinal waves, quite unlike any other of the 


* Finlay.—Trans. New Zsal. Inst., Ivii, 1926, p. 419-425. 

Watson.—Bsp. Sci. Rea Chall., Zool., xv, 1886. p. 167, pi. 10, t. 7 
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species above treated. The new generic name Ollaphon is intro¬ 
duced for this species, and it would be better placed near Fusinus. 

Still more distinct is Trophon sarmentosue, with its long 
spire,* short canal, and distinct semivaricose sculpture, recalling 
that of Qalfridus, whose relation it may be. Until this can be 
determined it may be regarded as a genus Anatrophon , and latior 
may be a deepwater relation. 

With time and material it would probably be easy to link up 
these recent species with the fossils and thus prove their distinct 
origin. In May’s Checklist of the Mollusca of Tasmania the species 
named Donovania fenestrata by Tate and May 48 has been trans¬ 
ferred to Trophon. It does not appear to have anything to do with 
this series, and still less with Donovania = Syntagma; it is here 
differentiated generically with the name Gatliffena, as a mark of 
respect for the venerable Victorian collector, J. TT. Gatliff. 


Tolema gen . nor . 

(Plate xli, figs. 3, 8.) 

This genus is introduced for Pur par a sertata ITedley, 44 which 
was afterwards regarded by its author as synonymous with 
Coralliophila lischkewna Bunker, 45 a Japanese species. The adult 
shell has not yet been figured, as Hedley’s species was based on an 
immature shell. It is quite like the Japanese form but is separable 
by means of the sculpture; it is a resident of our deeper water. The 
genus Coralliophila 46 has been utilised to cover many diverse forms 
of coral-living mollusks, and its type was fixed as P. neritoidea 
Lamarck, 47 which is not closely related to the present beautiful 
group, which, in connection with Japanese species, has been 
referred to the neighbourhood of Latiaxis. 

Mathiluona euglyfta gen . et sp . nov . 

(Plate xl, fig. 6.) 

This very beautiful shell was recognised at sight as very closely 
resembling the true Mathilda Semper, based upon an Italian fossil. 
The other Australian species heretofore classed under Mathilda are 
quite unlike the type and also unlike each other. Shell tall, taper¬ 
ing, slender, thin, whorls rounded, regularly increasing, base 
rounded, imperforate. Apex anastrophic, tilted, slightly immersed 


“Tate and May.—Trans. Roy. Soc. South Austr., xxiv, 1900. p. 94. 
“Hedley.—Austr. Mus, Mem. iv, 1902, p. 382, figs. 96, 96 
“Hedley.—Bee. Austr. Mus. vi, 1906, p. 219. 

“H. and A. Adams.—Oen. Hep. Moll. 1, 1863, p 186. 

“Iredale.—Free. Malac. Soo. (Load.), x, 1912, p. 221. 
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by succeeding whorls, smooth. Colour of shell creamy white, apical 
whorls red-brown., The sculpture is composed of strong concentric 
ridges overridden by fine, close, longitudinal threads, forming a 
beautiful clathration. At first there are only three ridges but later 
subsidiary ones develop, though the primary three remain the most 
prominent. About forty longitudinals may be counted, which 
become weaker on the base, where six weak cinguli persist. The 
mouth is subcanaliculate, a weak basal notch appearing in front 
of the slightly twisted columella, outer lip thin. 

Length 20 mm.; breadth 7 mm. 

Trawled in 50*60 fathoms off Montague Island, New South 
Wales. 

Nearest the fossil type of Mathilda, this species differs in the 
form of the protoconch, and Cossmann has separated the Palaearctic 
fossils into groups by means of this feature so that it is necessary 
to avoid confusion to designate the Austral groups also. The fossil 
Scalaria triplicata Tate suggests comparison. 

Finlay* 8 has already introduced Brookesena for Suter’s 
Mathilda neozclanica, observing that the Australian decorata is not 
congeneric, the resemblance being merely superficial. 

Mathilda rosw Hedley is quite unlike any other form; the 
anastrophic apex is succeeded by a long spiral with sharp cinguli 
but no longitudinals, spreading to a square base with a square 
mouth and a deep perforation. The new generic name Charilda 
is introduced for this alone. More different still is the beautiful 
shell named elegantula by Angas, with a longer spire, a tilted 
turbinate apex, a subplicate columella and lirate sculpture; it is 
imperforate, though the mouth is squarish. For this species the 
new genus Euoharilda is proposed, while Opimilda is added for 
decorata Hedley, a short, squat, perforate shell, quite dissimilar. 

Th£ new names introduced in this paper are: 

Nucula obliqua subdilecta subsp. nov. 

Scceoleda gen. nov.: type Nucula crassa Hinds. 

Scmoleda crassa illepida subsp. nov. 

Teretileda gen. nov.: type Nuculana oculata Iredale. 

Magaleda gen. nov.: type Leda inopinata E. A. Smith. 

Thestyleda gen. nov.: type Leda ramsagi E. A. Smith. 

Oomitileda remensa sp. nov. 

Poroleda flindersi sp. nov. 

Microcucullwa gen. nov.: type Bathyarca perversidens 
Hedley. 


*• Finlay.—Trans. New Zeal. Inst hrti, 1926, 1927, p. 389. 
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Microcucullcea adelaideana sp. nov. 

Loringella gen. nov.: type Limopsis loringi Angas. 
Phrynelima gen. nov.: type Limopsis brazieri Angas. 
Aspalima gen. nov.: type Limopsis erectus Hedley and 
Petterd. 

Aspalima erecta idonea subsp. nov. 

Cyrillona gen. nov.: type Cyrilla dalli Hedley. 

Cyrillista gen. nov.: type Nuoulina ooncentrica Verco. 
Glycymeris magnificens sp. nov. 

Glycymeris broadfooti sp. nov. 

Mesopeplum gen. nov.: type Mesopeplum caroli Iredale. 
Mesopeplum caroli sp. nov. 

Mimachlamys gen. nov.: type Peoten asperrimus Lamarck. 
Scwochlamys gen. nov.: type Pecten lividus Lamarck. 
Equichlamys gen. nov.: type Peoten bifrons Lamarck. 
Belchlamys subgen. nov.: type Pecten aktinos Petterd. 
Talochlamys subgen. nov.: type Chlamys famigerator 
Iredale. 

Veprichlamys subgen. nov.: type Chlamys perillustris 
Iredale. 

Chlamydella gen. nov.: type Cyclopecten favus Hedley. 
Ctenamusium gen. nov.: type Amusium thetidis Hedley. 
Ctenamu8ium salacon sp. nov. 

Spondylus (tenellus) regillus nov. 

Austrolima gen. nov.: type IAma nimbtfer Iredale. 
Austrolima nimbifer gemina subsp. nov. 

Austrolima spectata sp. nov. 

E8calima gen. nov.: type lAmea acclinis Hedley. 

E8calima murrayi maugeana subsp. nov. 

Escalima murrayi relegata subsp. nov. 

Gemellima gen. nov.: type Limwa austrina Tate. 
l8olimea subgen. nov.: type Limwa parvula Verco. 
Exo8ipema gen. nov.: type Arcoperna scapha Verco. 
Exosipema relata sp. nov. 

Spectamen epitheca sp. nov. 

Minolops gen. nov.: type Minolia pulcherrima emendata 
Iredale. 

Archiminolia gen. nov.: type Monilea oleacea Hedley and 
Petterd. 

Talopena gloriola sp. nov. 

Onustus peronianus sp. nov. 

Charonia euclia instructa subsp. nov. 

Cymatium (spengleri) procerum nov. 

Cymatium waterhousei frigidulum nov. 

Mayena (australasia) benthicola nov. 

Cymatiella peroniana sp. nov. 

CymatieUla lesueuri sp. nov. 

Cymatiella gaimardi sp. nov. 
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Cymatona gen. nov.: type Nassaria kampyla Watson. 
Negyrina gen. nov.: type Triton subdistortus Lamarck. 
Xenogalca spcctabilis sp. nov. 

Natica luculenta sp. nov. 

Atnorena subgen. nov.: type Valuta undulata Lamarck. 
Zebramoria subgen. no\.: type Yoluta zebra Leach. 
Cymbiolena gen. nov.: type Valuta magnified Shaw and 
Nodder. 

CymbioU8ta subgen. nov.: type Valuta marmorata Swain- 
son. 

Cymbiolacca subgen. nov.: type Cymbiala eamplexa 
Iredale. 

Mesericusa gen. no\.: type J/. soirerbyi pern pert a Tredale. 
Mesericusa soirerbyi perspecta subsp. nov. 

Nannamoria gen. nov.: type Xannamtyria amicula Iredale. 
Xanna maria amicula sp. nov. 

Conus hotrelli sp. nov. 

Largisipho gen. nov.: type Largisipho (oligostira) spec 
tanda Iredale. 

Largisipho (oligostira) spectanda no\. 

Ratifusus, gen. no\.: type Ratifusus ad functus Iredale. 
Ratifusus adjunct us sp. nov. 

Xenotrophon gen. nov.: type Xenatraphan euschcma 
1 redale. 

Xenatraphan euschema sp. nov. 

Enixotrophon gen. nov.: type Trophon earduelis Watson. 
Emozamia gen. nov.: type 1 lures licinus Hedley and 
Petterd. 

Enatimene gen. no\.: type Trophon simplex Hedley. 
Litozamia gen. nov.: type Peristcrnia rudolphi Brazier. 
(Icmixystus gen. nov.: type Trophon lanunatus Petterd. 
Apixystus subgen. nov.: type Trophon stimuleus ITedlev. 
Benthoxystus gen. no\.: type Trophon colinnnarius Hedley 
and May. 

0llaphon gen. nov.: type Trophon molorthus Hedley and 
May. 

Anatrophon gen. nov.: type Trophon sannentosus Hedley 
and May. 

Gatliffcna gen. nov.: type Donovania fenestrata Tate and 
May. 

Tolema gen. nov.: type Purpura sertata Hedley. 
Mathildona gen. nov.: type Mathildona cuglypta Iredale. 
Mathildona cuglypta sp. nov. 

Charilda gen. nov.: type Mathilda rosw nedley. 

Eucharxlda gen. nov.: type Mathilda elegantula Angas. 
Opimilda gen. nov.: type Mathilda decorata Hedley. 



TWO NEW SNAKES FROM AUSTRALIA. 

By 

.T, K. Kixohokx, C.M.Z.S., 

Zoologist, The Australian Museum. 

(Figures 1-2.) 

Typiilops minim rs. .*/>. nor. 

I Figure 1.) 

Head rounded and blunt. Snout evenly rounded. Nostrils 
inferior, the nasal cleft median, extending a little beyond the 
nostril and in contact with the second labial. Rostral more than 
half as wide as the head from above, and extending backwards 
to the level of the eyes; it is sub-circular, the sides evenly curved 
and rounded posteriorly: from the lower aspect it is about as broad 
as long. Scales in 1(5 rows round the body. Total length 170 mm., 
width of body about 2^ mm. 



Figure 1. 

Typlilops minimvs. sp. nov. 


Colour .—Head and tail, or tail only, dark brown, almost black. 
Body yellowish-brown, distinctly striated with dark longitudinal 
lines. 

Locality .—Groote Eylandt, Gulf of Carpentaria, North Aus¬ 
tralia. Descrilied from three s|H»cimens collected by the Rev. H. E. 
Warren during December, 1928. The paratyjies do not vary from 
the holotype. 

Affinity. — T. minimun is closely related to T . guenthcri Peters, 
but differs mainly in having fewer scales round the body, and in 
the shape and relative size of the rostral shield. 
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Ilolotype in the Australian Museum, Reg. Xo. R. 9(592; para- 
types, Reg. No. R. 9(593, 2 specimens. 

RlIVXrilCELAPS CAMWELLI, H]i. H 07*. 

(Figure 2.) 

Snout prominent, shovel-shajKMl, obtusely pointed from above, 
the lateral edges very sharp. Rostral broader than dee]), its upper 
portion forming an acute angle posteriorly, which is wedged deeply 
between the internasals: it is as long as its distance from the 
frontal. Tnternasals broader than deep, a little smaller than the 
prefrontals, which are also broader than deep. Frontal shorter 
than its distance from the end of the snout, shorter than the 
parietals but longer than the suture lad ween those shields. 
Lt is more than three times as wide as the supraoculars, which 
are very small. The nasal is semi-divided, the division being from 
the nostril to the lower half of the shield. There are five upper 
labials, the third and fourth entering the eye; two postoeulars: 



Figure 2 

Rhyuchalaps campbclh, sp. nov. 


one preocular; temporals 1 1. There is a small shield wedged 

between the fourth and fifth labial and the lower postooular, but 
it does not reach to the lip. Three lower labials are in contact 
with Me anterior chin-shield, which is about as large as the 
posterior. 

Yentrals 153: subcandals IS pairs; scales 17 rows; anal divided. 
Total length 140 mm. 

Colour (in spirits).—Straw coloured above with a brown blotch 
on the head, a broad one S scales deep on the neck, and about 
thirty narrow, oblique, and irregular ones across the dorsal surface 
of the body and tail. The lower parts are whitish. 

Locality .—A single specimen from Almaden, Queensland, col¬ 
lected in December, 1928, by Mr. W. D. Campbell, after whom 
it is named. 

Holotype in the Australian Museum, Reg. No. R. 9387. 
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Affinity. — R. Campbelli appears to be most closely related to 
R. faeeiolatus, the Western Australian species, but differs in having 
a semi-divided nasal, which is in contact with the preocular. 


Key to the species of Riiyni iigllafh 
Scales in 15 rows. 

Temporals 1 + 1; dark cross bars on dorsal surface. berth oldi 

Temporals 2 i 2; a reticulate pattern on dorsal surface. fuscicollis 

Scales in 17 rows. 

Nasal semi-divided. 

A shield between the 4th and 5th upper labials . . campbellt 

Nasal entire. 

Nasal not in contact with preocular.. faseiolatus 

Nasal in contact with preocular. 


Frontal longer than broad, twice as broad as supraocular. 

. australis 

Frontal as broad as long, at least thrice as broad 

as supraocular . semifasciatus 

R . faseiolatus and R. berth oldi are restricted to south-west 
Australia. 

R. fuscicollis is known only from north-east Queensland. 

R. campbelli, of which there is only one specimen, is from 
central Queensland. R. semifasciatus is a Western Australian 
species, and R. a antral in is known from the eastern parts of Queens¬ 
land and New South Wales. 











A NEW FRUIT-BAT (PTEROPUS RAYNERI 
GROUP) FROM THE SOLOMONS. 

By 

Ellis Lb G. Trougiiton, 

Zoologist, The Australian Mu sou in. 

For several months in 1927 Mr. G. A. V. Stanley, R.Se., then 
Demonstrator in Geography at the University of Sydney, was 
stationed on Rennell Island, where he was sent by the University, 
at the request of the British Government, to study the geology of 
that remote and seldom visited locality. Consulted by Mr. Stanley 
regarding tropical conditions and equipment, I suggested that he 
might take a collecting can on behalf of the Trustees of the Aus¬ 
tralian Museum, with a view to securing mammals, birds and 
reptiles from a locality otherwise inaccessible to the Museum’s 
resources. 

After some very natural hesitation, actuated by the difficulties 
of landing, and uncertainty as to camping conditions and the 
attitude of the natives, Mr. Stanley \ery kindly agreed to add to 
his gear a large can of spirit for general collecting purposes. 

Amongst the small but interesting collection subsequently 
received was a single adult fruit-bat which proved of exceptional 
interest in regard to its group affinities, and shows characters 
warranting its description as a new species. 

, PTEROrrS REX NELLI */>. MOI\ 

Diagnotiia .—Similar to Pteropu* cognatus Andersen 1908, of 
San Uhristoval, the extreme eastern species of the rayneri group, 
which is characterised by the uniformly brownish back and light 
mantle, as opposed to the tricoloured backs of others of the group; 
also similar in hating the coronoid height of the mandible slightly 
more than the length of c-m», instead of definitely less. 

Differentiated from cognatus by the comparatively longer 
rostrum, and smaller tooth-rows (markedly shown in the reduced 
size of m l ); also by having the tibia very sparsely, instead of 
thickly clothed above, and entirely naked below, instead of hairy 
for its proximal half. The marked elongation of the 2nd-5th meta- 
carpals apparently also distinguishes it from eognatm , while the 
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crown and sides of the head are lighter than, instead of being 
similar to, the back. Forearm, adult female, 121 mm. Ilabitat: 
Bennell Island, off the Eastern Solomons. 

Skull, —Rostrum comparatively longer and narrower than in 
cognatus , the liolotype having a greater rostral length than that of 
an adult cognatus which has a greater palation to incisive foram- 
inal length (see measurements, p. 197); the front of the orbital 
cavity approximately vertically above the front of m 1 , instead of 
above the posterior half of p 4 as in cognatus. Coronoid height 
(25*8 mm.) of the mandible definitely longer than the lower tooth- 
row (c-m 3 24 mm.), instead of being about subequal as in cognatus. 
Sagittal crest well developed and high anteriorly. 

Dentition. —Upper and lower rows smaller than in cognatus, the 
premolars and molars of botli series of the adult female being indi 
vidually shorter and narrower than the minimum dimensions of 
two, presumably, immature males, listed for the allied species by 
Andersen (see measurements, p. 197), excepting only in the widths 
of m 2 and p\ which are subequal in the two forms. The length 
(4-8 mm) and width (2-5 mm.) of m 1 displays the greatest reduction 
in comparison with the length and width (5*6 and 3 mm.) of that 
tooth in the immature males of cognatus, the difference being exem¬ 
plified by the relative dimensions across ra 1 externally in the two 
forms. The considerable reduction of in noted for cognatus by 
Andersen, is even more pronounced; m 2 is also more reduced in 
comparison with the allied species, in which the tooth is described 
as being slightly smaller than in Pt . hypomelanus . 

Palate-ridges .—Arrangement as in Pt. rayneri, without special 
modifications, and presumably as in rognatus. Formula, 5 + 5 » 3. 

Digits and other external characters .—The metacarpals of all 
digits are remarkably elongate, and it is unfortunate that Andersen 
did not record the digital dimensions of cognatus (apparently 
because of immaturity) as there is little doubt that the relative 
proportions of the 2nd-5th metacarpals would further separate the 
allied forms. For example, Andersen stated that cognatus was 
“probably smaller than Pt. rayneri estimating the adult forearm as 
“at least 121 mm.”, whereas the fully adult female rennelli with a 
forearm of 121 mm. has a 2nd digit metacarpal length of 69 mm. 
compared with 70 mm. for the maximum-sized specimen of the much 
larger rayneri with a forearm of 140*5 mm. Similarly, the length of 
the 3rd metacarpal of the holotype is subequal to the maximum 
length given for that metacarpal in rayneri ; the lengths of the 4th 
and 5th metacarpals are intermediate between the extremes listed 
for the much larger species. 

Ear comparatively long, well exposed, narrowly rounded off at 
the tip and the outer margin faintly concave in its upper fourth; 
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upper half of inside naked, lower half sparsely haired; externally 
the inner and outer bases are hairy. Membranes arising about 17 
mm. apart from sides of back. 

Fur .—Adpressed on back as in cognatus but apparently longer, 
the approximate length of the hairs being 15-18 mm. as opposed to 
11-12 mm.; hairs of mantle 17 mm.: shorter hairs on the belly about 
11-13 mm., interspersed with longer ones of about 20 mm. Width 
of the furred area of the middle of the back about 60 mm., including 
the extension onto the wing-membranes. Tibia quite differently 
furred from that of cognatus : above it is thinly, instead of thickly 
clothed for the proximal two-thirds, the hairs being thicker on the 
membrane, on the inner side, than on the tibia; below it is entirely 
naked, even the distal end of the thigh being unhaired, instead of the 
proximal half being hairy as in cognatus . Humerus, above, covered 
with short adpressed hairs for its proximal two thirds; its lower 
third, the elbow', and proximal third of forearm sparsely covered 
with fine hairs. Below' the forearm is naked, but the antebrachial 
membrane, and the lateral along the outer three-quarters of the 
forearm and between the humerus and femur has a covering of 
scanty but longish hairs. 

Colour .—General ground colour of back an uneven tone vary 
ing bctw'een prout’s and mummy brown (Ridgway, 1912), grizzled 
owing to the pale auburn and buffv hair-tips, and the admixture 
of greyiRli hairs, w'hieh is most pronounced immediately behind the 
mantle. The rump appears very slightly lighter than the middle of 
the back owing to an increase in the buffv tone, but it does not 
approach the coloration of the mantle. Mantle shining ochraceous 
tawmy, washed with palish tawny olive, the colour deepening to 
cinnamon brown on the sides of the neck. Basally the fur of back 
is about blackish brown 3, lightened by an intermingling of prout’s 
brown and greyish hairs; below', the basal colour is about light 
seal brown in the centre of the belly, becoming lighter posteriorly. 
General tone of undersurface prout’s browm, but decidedly darker 
in the centre of the chest and belly, w hich is of a blackish Vandyke 
shade owing to an intermingling of blackish-brown and shining, 
coppery, Vandyke hairs; the sides are washed with shining dresden 
brown. Cheeks greyish-brown tinged with fawn: crowm palish 
smoke grey washed with chamois, changing to pale honey-yellow' 
on the nape; basal colour on crown grey intermixed with sparse 
brownish hairs. The sparse hairs on the upper side of the tibia 
are blackisli-brown with the longish hairs on each side of a shining 
yellowish auburn. Hairs beneath membrane shining tawmy russet. 

The colour of the head, though doubtless subject to individual 
variation, is apparently quite different from that of all other 
species of the group; this difference is most marked in the crown, 
wdiich is palish smoke grey washed with chamois as opposed to 
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the range shown by Andersen 1 for the group, from “tawny 
ochraceous” (chrysoproctus) to “blackish seal-brown’' (grandis). 

Measurements .—On p. 197. 

Specimen examined. —One, the holotype female, No. M.4217 in 
the Australian Museum collection, collected and presented by Mr. 
G. A. Y. Stanley, B.Sc. 

Range .—Rennell Island, situated about 90 miles south-west¬ 
ward of San Ohristoval Island, Eastern Solomons. The species 
therefore occurs at the southern limit of the range of the rayneri 
group in the Solomons, the range extending westwards through the 
Solomons to the Moluccas. 

Specific affinities .—ThiH somewhat complex species is linked 
with its nearest ally cognatus in lacking the tricoloration of the 
back, which is present in all others of the rayneri group (variable 
in chrysoproctus ), as well as in having the coronoid height slightly 
greater instead of less than the length of c -m*. It is distinguished 
from cognatus by having the tibia sparsely instead of thickly 
clothed above (as in the much larger Moluccan chrysoproctus ), 
and in lacking the partial furring below; also by the smaller tooth 
rows and marked elongation of tin* 2nd-51 li metacarpals. The 
comparative reduction of the rostrum in relation to the palation 
to incisive-foramina 1 length, strangely enough, accords with that of 
the considerably larger rayneri , instead of with cognatus. 

Group affinities .—Though the extent of the rostral reduction 
conforms to Andersen’s definition of the rayneri group, the 
reduction of ii, m 2 , and m 3 is practically as described in Pi. 
lomhoccnsis of the closely allied group of that uame. It is note¬ 
worthy that in rcnneUi and an authentic specimen of rayneri the 
size of ii does not agree with the proportions cited by Andersen 
(f- l of i 2 ) for their group, being smaller and more in accord with 
those given for the lomhoccnsis group (\ - £ of ij), and it therefore 
appears that the relative bulk of the lower incisors does not supply 
a definite diagnostic character for either group. Andersen has 
stated that the shortening of the rostrum is further developed in 
the lomhoccnsis group, but the comparative dimensions show 
cognatus to have a practically similar development of the rostrum 
to that of lomhoccnsis. In view of this, and the occurrence of 
chrysoproctus within the range of the lomhoccnsis group, it would 
seem that the allied groups are far more interrelated than 
Andersen’s definition of them would suggest. * However, cognatus is 
clearly distinguished from lomhocensis by the lesser reduction of 
m a , greater mandibular length, and proportion of coronoid height 
to length of c-m 3 , and in having the underside of the tibia partially 


Andersen—Cat Chiroptera, Brit Mus , I, 1912, pp 259 and 251 
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External Measurement** of PUropus renmlli, rttyneri, and lomboceruut. 




Pt. rennelli 

Pt. 

rayneri 

Pt. lomboceneis 



Holotypo 

3 ad. 

7 ad. 



Adult $ 

Incl. 

cotypes 

Incl. type 



A.M. No. M.4217 

Brit. Mus. 

Brit. Mus. 




Min. 

Max. 

Min. 

Max. 



mm. 

mm. 

mm. 

mm. 

mm. 

Forearm . 


121 

137*5 

140*6 

113 

122 

Pollcx, total leugtli, c.u. 


53 

57 

63 

46 

50*5 

„ metacarpal. 

„ 1st phalanx. 


12*2 

11*8 

12*8 

10*2 

11 


25*5 

29 

34*2 

22 

26*8 

2nd digit, metacarpal 
„ 1st phalanx 


69 

67 

70 

52*5 

58 


17*5 

16*7 

18*7 

12 

14*8 

„ 2nd-3rd phalanx, c.u. .. 


14*7 

13*2 

16*2 

13 5 

16 5 

•Ird digit, metacarpal 


92 

63*5 

89 

92 

69 

75 

51 

81 

56*5 

., ’ 1st phalanx 


68 

„ 2nd phalanx 


92 

96*5 

101 

79 

84 

4th digit, mctauup&l 
„ 1st phalanx 


87*5 

52 

85*2 

54*2 

90*5 

58*5 

72*5 

43 

79 

47*5 

2nd phalanx 


49*8 

55 

55*5 

44*5 

50*5 

5th digit, metacarpal 
„ 1st phalanx 


94 

92 5 

96-8 

78*5 

85 


38*5 

40*2 

43*7 

33*5 

36*5 

„ 2nd phalanx 


37*5 

41 

41 5 

20*5 

32*5 

Ear, length from orifice 


23 

26 

— 

— 

27*3 

max. width, flattened.. 


14*3 

16 

— 

— 

15 7 

Front of eye to tip of muzzle 


22*7 

24 

— 

— 

20 

Lower leg . 


53*5 

59*2 

63*6 

49 

52 

Foot, e.u. 


39 

40*5 

— 

37 

41 

Calcar .. 


13 

19 

— 

— 

13*2 


Measurements of .skills and Teeth of Pteropm rennelli , rognaiut , ami lotnboeetme . 


Skull. 

Total length to gnathion 
Falatiou tv incisive foramina 
Front of orltit to tip of nasal* 
Width of brain-case at zygomata .. 

Zygomatic width . 

width across m 1 . externally 

Lachrymal width. 

Width across canines, external!* .. 
Fostorbital oonstrlctlon 
lnterorbltal constriction 
Width of mesopterygoid fossa 
Width between p 4 -]) 4 , internally .. 
Width between cingula of canines 

Orbital diameter . 

Mandible, length . 

„ coronotd height 
Upper teeth, o-in 1 
Lower teeth, c-m, 

in 1 , length. 

„ width . 

m* t length. 

„ width . 

m., length 

„ width . 


Pt. rennelli 
Holotype 
Adult ? 

Pt. cognatue 
San Christo\al 
Skull: ad. $ 
Teeth:lad.2inim. 

| f*t. lomboctnsu 

1 Skulls : 7 ad. 

( Teeth : 7 ad. 

' (Incl. type) 

i 

i 

Min. Max. 

! 

Min. 

Max. 

mm. 

mm. 

mm. 

mm. 

e. 58 5 

— 

-- 

55 

27*5 

28 7 

— 

25 7 

18 

17 

14 3 

16 

21 3 

22 

20 2 

22 

, S3 

38*2 

20*7 

81*2 

16*4 

18 

15 

17 


13 2 

11 

12 5 

120 

14 

11*2 

12*1 

7*3 

7*2 

7 

8 

8*3 

1 8*7 

7*2 

8 8 

7 2 

f ] 

7 2 

7*4 

10*5 

10*2 

8*8 

10*6 

7 5 

7 ' 

3 7 

6 8 

12 

IS i 

12 

12 5 

45-3/46 

47 j 

41 

42*7 

25*8 

26 1 

21*2 

23 

21*8 

28 1 

20 

21*2 

24 

25*5 

22*2 

23*7 

i 4*8 

5*6 5*7 

5*2 

6-6 

1 2*6 i 

3 3*1 

2*8 

3 

1*8 1 

2*2 2*5 

1*3 

1*8 

1 1*8 

1*8’ 2 

1*3 

1 8 

1 7 

1*8 1*8 

1*1 

1*6 

1 1*5 ! 

1*6 1*6 

1*1 

1*6 
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furred instead of naked. Furthermore, rennelli is definitely separ¬ 
ated from lomboccntis by its comparatively larger skull, with a well- 
developed sagittal crest, comparatively longer rostrum, relationship 
of the coronoid height to the length of e-m a , and in the digital 
dimensions, a specimen of rennelli with the forearm 1 mm. shorter 
than the maximum of lonibocenni having the 2nd-5th metacarpals 
8*5 -11 mm. longer. 

I am indebted to Mr. Stanley for the opportunity to describe 
this very distinct if complex species, which throws such an interest¬ 
ing light upon the interrelationship of its nearest allies, as well as 
on the closely allied lomhoccnnis group. 




EXPLANATION OF PLATE XXXVIII. 

Fig. 1. (Hycymeris magnificent* Tredale, external view. 
Fig. 2. Glycymeris magnificent* Iredale, internal view. 
Fig. 3. Spondylus (tenellus) regill us Iredale, side view. 
Fig. 4. Spondylus (tenellus) regillus Iredale, from above. 
Fig. 5. S'pondylus (tenellus) regillus Tredale, from below. 
Fig. 6. Xenogalea spectabilis Tredale. 

Fig. 7. Me8opeplum caroli Iredale, lower valve. 

Fig. 8. Mesopeplum carol T Tredale, upper valve. 

Fig. 9. Mesopeplum caroli Tredale, side view. 





EXPLANATION OF PLATE XXXIX. 

Pig. 1. Speetamen bellulum Augas. 

Pig. 2. Speetamen philippensr Watson. 

Pig. 3. AlmoJops pulcherrima Angas. 

Fig. 4. Ethminolia probabilis Iredale. 

Fig. 5. Minolopu emeu data Iredale. 

Fig. 6. Minolops a rata Hedley. 

Pig. 7. Talopum gUmola Tredale. 

Fig. 8. Speetamen epitheca Iredale. 
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Pi vii \X\I\ 



Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 


EXPLANATION OF PLATE XL. 

Conus howelti Jrednle. 

CymatieUa verrucosa Kee\e. 

Xenotrophon euschema Iredale. 

Nannamoria amicula T red a Ip. 

Ratifusus adjunctus Iredale. 

Mathildona euglypta Iredale. 

Cymaticlla gaimardi Iredale. 

Conus hoirelli Iredalp, view of spire from above. 
CymatieUa peroniana Iredalp. 

Natica luculenta I redale. 

CymatieUa lesueuri Tredale. 








EXPLANATION OF PLATE XLT. 


Fig. 1. (\yniatiutn (xpengleri) procerum Tredale. 
Fig. 2. Vymaiium iratcrhousei frigidulum Iredale. 
Fig. 3. Tolema sertata Hedley. 

Fig. 4. Mayena (avstralasia) benthicola Iredale. 
Fig. 5. Charonia cuclia instrurta Iredale. 

Fig. 6. Largisipho ( oligostira) spvetanda Iredale. 
Fig. 7. Cymatiwn bolteniunitm A. Adams. 

Fig. 8. Tolema sertata Hedley. 

Fig. 9. Meserieusa sowcrbyi perspecta Iredale. 
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Bt 

Prop. T. D. A. Cockerell, 

University of Colorado. 

Family COLLKT1DJE. 

Genus Goniocolletes Cockerell. 

1907. Goniocolletes Cockerell, Bull. Amer. Mus. Nat. llist., xxiii, 
p. 231. 

Orthotype. — (l. mortals Cockerell, 1907. 

Goniocolletes morbus Cockerell. 

1907. Goniocolletes mo nuts Cockerell, Bull. Amer. Mus. Nat. Hist., 
xxiii, p. 231. 6 . New South Wales. 

Hah. —S. Australia. 2 6 . 

Genus Paracolletes Smith. 

1853. PwacolUtcs Smith, Cat. Ilyin. B.M., pt. 1, p. 0. 

I have included a series handed to me by Mr. A. J. Nicholson, 
of the Unhersity of Sydney, as it is more convenient to have the two 
lots dealt with in one place. Nicholson collected on four days in 
W. Australia, and obtained about 15 species of this group; not 
one of them identical with any species sent from the Australian 
Museum. This shows the extraordinary richness and \ariety of the 
fauna. 

0 

Paracolletes amahilis (Smith). 

1879. Lamproeolletes amahilis Smith, Descr. New Sp. Ilyin., B.M., 
p. 9. $ . Australia. 

Hah. —Berowra, near Hawkesbury River, N.S.W., Dec. 11,1923. 
1 $ (T. G. Campbell). 

Paracolletes amabilis var. rttpipes rar . nor. 

A male, with the same data, is less than 8 mm. long; head dark 
blue green, but middle of front yellowish-green, clypeus black; 
antennae entirely black; thorax dark blue-green; hair of head and 

* References supplied by A. Musgrave, Australian Museum, Sydney. 

A 
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thorax above fuscous; wings as in female, but nervures darker; 
anterior and middle knees, hind femora, and all the tibiae and tarsi 
deep chestnut red; abdomen olive-green with brassy tints. This does 
not quite agree with Lamprocolletes metallicus Smith, which I have 
regarded as the male of P. amabilis. The red legs appear to separate 
it at once from L. metallicus and the hair of thorax differs. I will 
therefore name this male P. amabilis var. rufipcs n. var., leaving it 
for the future to determine whether it represents a distinct race or 
species, and if so, whether the accompanying female, which I cannot 
separate from P. amabilis , should be associated with it. 


Paracolletes metallescens Cockerell . 

3914. Paracolletes metallescens Cockerell, Ann. Mag. Nat. Hist., 
(8) xiv, p. 44. £, $. Yallingup, S.W. Australia. 

Hab. —Eradu, W. Australia, September 8th, 1 9 (A. J. Nichol¬ 
son). Another female, from King George's Sound (G. Masters), 
differs by the second cubital cell narrow, moderately contracted 
above, but this is probably only an individual variation. The 
recently described P. semilucens Cockerell is very like P. mctal- 
1esccns f but smaller, and especially known by the dull mesothorax 
without evident punctures. It is from Perth. 


Paracolletes rudissimus sp. nov. 

S . Length about 7*3 mm.; black, including mandibles, 
antennae, tegulae and legs; hair of head and thorax long and 
abundant, pale ochreous on head and thorax above, creamy-white on 
face, and so dense as to cover surface (no black hair at sides); 
pleura with white hair; face very broad, front and vertex dull; 
flagellum comparatively short and thick (almost as in a female), 
not crenulated, apex shining; mesothorax and the broad scutellum 
dull, with a sort of honey-comb-like sculpture, as in P. rudis 
Cockerell; area of metathorax dullish, longitudinally plicate; wings 
hyaline, dusky at apex, stigma (which is slender) and nervures dark 
fuscous; basal nervure meeting nervules; cubital cells like those of 
Nomia, the second very small, contracted above, receiving recurrent 
nervure at or a little beyond middle; first very long, and third also 
long, strongly produced apically, receiving second recurrent about as 
far from end as first recurrent is from second intercubitus; legs 
slender, with white hair, abdomen dull, more shining beyond third 
segment, with little hair and no bands; hind margins of segments 
rather narrowly shining brown; venter shining, with a large polished 
basin or depression in middle of fifth sternite. The postscutellum 
has a distinct but low median tubercle. 

Hab. —Wyalcatchem, W. Australia, Aug. 30, 1926 (A. J. 
Nicholson). Has much the aspect of a Nomia, but is related to 
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P. rudis Cockerell, based on a female from Swan River. It seems 
not to be the male of P. rudis, owing to various differences; yet the 
association is perhaps not impossible. 


Paracolletks dentiger Cockerell. 

1910. Pwracolletes dentiger Cockerell, Trans. Amer. Ent. Soc., 
xxxvi, p. 199. $ . 

Hob .—King George's Sound, W. Australia. Both sexes. 


Paracolletks philonesus, sp . nor . 

9 . Length about 9*5 mm.; not very robust, black, not metallic, 
though it is possible to imagine that the abdomen is very obscurely 
blue-black; hair of head and thorax loose and grey, but greyish black 
on vertex and dorsum of thorax, dull white on thorax in front, on 
sides of metathorax and middle of mesopleura; mandibles black, 
dark reddish apicaliy; malar space obsolete; clypeus convex, highly 
polished, with scattered rather strong punctures; supraclypealareas 
polished, elevated, with few punctures; scape long, shining and 
black; flagellum black, with a very obscure reddish tint beneath; 
mesothorax polished on disc, dull at sides, hardly punctured, the 
dull portion appears minutely reticulate under microscope; 
scutellum smooth and shining; postscutellum unarmed; area of 
metathorax shining, dull at extreme base; tegulse dark rufo-piceus; 
wings hyaline, faintly brownish; stigma and nervnres dark reddish 
fuscous; stigma well developed but slender; basal nervure meeting 
nervulus; second cubital cell much contracted above, receiving 
recurrent nervure about middle; third cubital not much produced, 
receiving recurrent nervure a short distance before end (more than 
half distance from first recurrent to second intercubitus); legs black, 
the tarsi with ferruginous hair on inner side (seopa of hind legs in 
type full of bright orange pollen, the grains triangular and not 
echinate); hair of hind knee dark fuscous; abdomen bandless, the 
surface tlull and without punctures visible under a lens (the micro¬ 
scope shows minute lincolation and reticulation), the hind margins 
of tergite shining, entirely black; apex with soot-coloured hair, 
venter with pale hair. 

Hah, —Mt. Gower, Lord Howe Island, Jan. 19, 1922 (A. R. 
McCulloch). A very ordinary looking species, but it is extremely 
interesting to see a bee from Lord Howe Island. In my tables it 
runs nearest to P. metallescens Cockerell from W. Australia, but is 
smaller, with surface of abdomen dull, and not metallic. It is also 
very close to the New Zealand P. boltoni Cockerell, but smaller, 
with dull abdomen, and much more black hair on thorax above. In 
the dull abdomen it is like P. rudis Cockerell, but that has the base 
of metathorax dull. 
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Paracolletes < 1 h r y sosto m us sp. nor. 

3 . Length about 12 mm.; black, with the mandibles fulvous, 
dark at apex, the labrum fulvous; scape greatly swollen and light 
ferruginous, flagellum short and thick, ferruginous, blackened 
above; legs black, small joints of tarsi rufous, anterior femora with 
a pale stripe in front; anterior tibiae pale fulvous in front and on 
inner edge, the fulvous invading the black of the outer face in 
middle; abdominal tergites 2 to 5 with narrow cream-coloured tegu¬ 
mentary bands; apical plate broad, apically red; face and front 
densely covered with very brilliant orange-golden hair, but the* supra* 
clypeal area bare, with a large flattened polished impunctate 
surface; malar space large, shining; cheeks with >ery long pale 
yellow hair; thorax dorsally with long erect bright ferruginous 
hair; mesothorax and scutellum dull, without evident punctures; 
area of metatliorax triangular, hairy, entirely dull; teguhe black; 
wings hyaline, slightly greyish at a]>e\, nervures black, stigma 
almost obsolete; basal nervurc falling short of nervulous, first 
cubital cell hardly as long as the next two combined; second cubital 
cell much narrowed above, receiving recurrent nervure about 
middle; third cubital \ery broad abo\c, receiving second recurrent 
nervure some distance from end; legs short and stout, with yellow 
hair, the anterior and middle tibia* robust; middle basitarsi short 
and broad, with very long hair, hind basitarsi broad and parallel 
sided, the small joints of tarsi thick; hind femora with abundant 
very long yellow hair; hind tibia? with dense creamy-white hair on 
inner side; first abdominal segment and middle of second with long 
pale fulvous hair, rest of abdomen dorsally almost nude, dull black, 
with fifth segment more shining, sericeous. 

Hab. —Eradu, W. Australia, Sept. 8, 192(5, 2 $ (A. J. 

Nicholson). This could as well be called Antlioglossa chrysostoma , 
but the exact limits of Anthoglossa are uncertain, as explained in 
Entomologist, Jan. 1906, p. 16. We may have to regard Anthoglossa 
as a subgenus of Paracolletes , and the present insect, with its 
peculiar legs and antennae, might perhaps rank as a new subgenus. 
The characters of the comparatively short first cubital cell, and 
very broad second cubital, supposed to distinguish 1 nthoglossa, 
seem not to be of generic value. The male of A. plumata Smith, 
the type of the genus, while differing in venation and other charac 
ters from the species now described, agrees with it in the bright 
orange red hair covering the face. In my key, P. chrysostomus 
falls next to P. marginatus Smith, which is also an Anihoglossa if 
we accept that genus in the broader sense. P. marginatus lucidus , 
described below, differs from A. sericea Smith* in the dark tegulae 
and the absence of “short changeable reddish pile” covering the 
abdomen, but in the fulvous fimbria and smooth shining clypeus 
with reddish margin it agrees with A . sericea. The accompanying 
male agrees with that of P. marginatus. It is thus evident that 
sericea and marginatus cannot be separated generically. 
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Paracolletes callfrus Cockerell 3914 8Ub*p. NIORIOR nor . 

9. Broader, with broader face; anterior part of thorax above 
without a broad white collar or band; wings less dusky; anterior 
tibia* deep chestnut red; abdominal venter dark red, known from 
other species by its black tegument, with end of abdomen (including 
fifth segment) densely covered with very bright ferruginous hair. 
Mesothorax and scutellum covered with rather short black hair, 
pleura with long white hair. 

Hah. —King George's Hound, W. Australia. 

Paracolletes lea i Cocke rail . 

1912. Paracolletes Icai Cockerell, Proc. Linn. Hoc. N.H.W., \w\ii, 
|). 597. 9. Cl verst one, Tasmania. 

Hah. —Barrington Tops, X.H.W.. 20.1.1927, $ (T. G. 
Campbell) : National Park, Macplierson Range, Queensland, Dec. IS, 
1920, 9 (A. Musgrave). 

Paracolletes m arc.m \ATrs Smith 1S79 ear. Li owes //. ear. or sabsp. 

The 9 (type of \nr.) lias the caudal fimbria fuhous, the abdom¬ 
inal bands whiter, the clypeus highly polished, with few scattered 
punctures, its apical margin reddish. 

Hah. —Geraldton, \V. Australia, Sept. 4, 1920, 4. £ (A. J. 

Nicholson}. 


Paracolletes ibex Cockerell. 

1914. Paracolletes ibex Cockerell, Ann. Mag. Nat. Hist., (Si xiii, 
p. MS. £ . Windsor, Victoria. 

flab. —Wya lent client, W. Australia, Aug. *»0, 1920. 6 (A. J. 
Nicholson). 


Paracolletes kebellis Cockerell. 

1912. Paracolletes rebel I is Cockerel], Ann. Mag. Nat. Hist., (S> ix, 
p. :m. £ . Victoria. 

Hah. —Moonbar, .4 3,r>00 ft., Monaro, N.S.W., March, 1SS9, £ 
(R. Helms). 


PARACOLLETES NI (Ml OLSON l Sp. HOC. 

9 . Length nearly 7 mm.; black, shining, with thin erect white 
hair; disc of mesothorax with long black or dark grey hair, but 
vertex and scutellum with white; hair of face all white, no black at 
sides; abdomen little hairy, third and fourth tergites with very 
thin bands of white hairs, and a little pale hair at sides of first 
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two; hair at apex black; legs with white hair, the scopa on hind 
tibi® white, remarkably large and loose; head broad; mandibles 
and antenn® black; clypeus convex, shining, but with numerous 
punctures; area of metathorax highly polished in middle, dull at 
sides; mesopleura shining; tegul® brownish black; wings hyaline, 
with very dark brown stigma and nervures; stigma large; basal 
nervure falling short of nervulus; second cubital cell narrow, receiv¬ 
ing recurrent nervure at or beyond middle; third cubital very broad 
above, receiving second recurrent nervure near end; the basal 
nervure is conspicuously arched; legs black, slender, ordinary; 
abdomen very finely and inconspicuously punctured, the first tergite 
highly polished. 

Hab. —Five from Kojarena (type locality), Sept. 6, four from 
Eradu, Sept. 8, one from Geraldton, Sept. 4; all in W. Australia, 
3926 (A. J. Nicholson). An inconspicuous little species, easily 
known from P. nanus (Smith) by the dark antennae and the apical 
margins of tergites not testaceous. 

PARACOLLETES PU8ILLU8 H/). HO V. 

$. Size and appearance of P. nicholsoni ; and I was at first 
sure that it must be its male, but this seems impossible, because 
the venation is strikingly different, the basal nervure conspicuously 
less arched, and the small second cubital cell receiving the recurrent 
nervure almpst at its inner corner. Instead of the thin apical hair 
bands on tergites 3 and 4, tergites 4 and 3 are broadly white-pruinose 
at base. Antennae dark, only moderately long; mandibles black; 
face narrow, the sides very densely covered with snow-white hair; 
clypeus dullish, punctured, the apical margin broadly shining and 
finely punctured; mesopleura shining; anterior femora with a large 
red patch in front; anterior tibiae entirely red in front, but the tarsi 
dark; hind legs at base with very long white hair beneath; apical 
plate of abdomen small and dark. 

Hab, —Geraldton, W. Australia, Sept. 4,1926 (A. J. Nicholson). 
Easily known from P. scitulus Cockerell by the entirely black middle 
and hind legs, and from P. min utits Cockerell by the dark mandibles, 
only reddened at extreme apex. 

Paracolletes advena {Smith), 

1862-64. Andrena advena Smith, Trans. Ent. Soc. Lond., (3) i, p. 

60. $. Australia. 

Hab. —Kojarena, Sept. 6, and Eradu, Sept. 8, W. Australia, 9 
(A. J. Nicholson). 

Paracolletes rufibasis sp. nor. 

$. Length .about 12 mm.; rather slender, black, with clypeus 
honey colour (black along lateral sutures); labrum and mandibles 
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(except sharp black apex) also honey colour; scape (not swollen) 
clear red; first abdominal tergite ferruginous basally, with broad 
black apex, and black along sides; second tergite red at base, with a 
variable amount of black, when (as in the type) the black is reduced 
to a transverse band, this is extended basad and angulate in middle, 
and there are rounded black marks at extreme sides; hind margins 
of tergites pale golden, narrowly on first, broader on the others, 
these golden bands very thinly covered with glistening white hair; 
basal half of venter largely light red. Face broad, eyes prominent, 
not hairy; face and front densely covered with long orange-golden 
hair; cheeks with long pure white hair; flagellum long, obscurely 
reddish beneath, normal at apex; vertex dull; thorax above (includ¬ 
ing tubercles) with fulvous hair, at sides and on metathorax with 
white hair, contrasting : mesothorax and scutellum dull, without 
evident punctures; area of metathorax dull hairy; pleura dull: 
tegulae dusky testaceous; wings hyaline, slightly dusky; stigma 
nearly obsolete, nervures dark; basal nervure falling a little short 
of nervulus; second cubital cell broad below, receiving recurrent 
nervure in middle; third cubital much broader above than second, 
receiving second recurrent nervure some distance from end; femora 
black (anterior pair red in front), knees, tibia? and tarsi bright 
ferruginous; middle femora very broad; hind tibiae with silky 
white hair on inner side; hind basitarsi with creamy white hair on 
inner side; hind spurs short and pale; the second abdominal seg¬ 
ment, seen from above, shows short white pile at the sides. 

Hab. —Two from Eradu, W. Australia, Sept. 8, 1926 (A. J. 
Nicholson). Runs in my table next to P. callander Cockerell, but 
easily separated by the colour of the abdomen. This is another 
species which might be placed in Anthoglossa , and it has the 
relatively short first cubital cell. It is also related to Andrenopsis 
flavorufus Cockerell, which has only two cubital cells. 


Paracolletes carinatus (Smith). 

1853. 0 Lamprocolletes carinatus Smith, Cat. Hym. B.M., i, p. 11. 
9. New Holland. 

Hab. —Tasmania. Two females. 


Paracolletes plumosus (Smith). 

1853. Lamprocolletes plumosus Smith, Cat. Hym. B.M., i, p. 12. 
9. Swan River. 

Hab. —Gerald ton, W. Australia, Sept. 4, 1926, 3 9,1 6 (A. J. 
Nicholson). Smith described the same species as bicolor. The 
Geraldton male has the tarsi and a large part of the tibifle red, as 
Smith indicates for bwolor. 
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Paracolletes megachalceus Cockerell. 

1913. Paracolletes megachalceus Cockerell, Ann. Mug. Nat. Hist., 

(8) xii, p. 374. 9. Clarence River, N. S. Wales. 

Hah. —Raymond Terrace, near Newcastle, X.8.W. 9 (A. F. 

D'Ombrain). The specimen is in bad condition with the dorsal 
hair of thorax rubbed off. A feature of this species is the prominent 
tubercle on the supraclypeal area. 

Paracolletes ciiaiabeatus {Erickson). 

1842. Andrena chalybiata Kriehson, Arch. f. Xalnrg.. viii, i, p. 

268. 9. 

Hah.— 9. Jindabyne, X.S.W.; 3,000 ft., March, 1889 (R. 
Helms); Tasmania. This is P. providus (Rm.), and is not the 
species which Smith identified as chalyheatus. 

Paracolletes oiodontus sp . nor. 

9. Length about 13 mm.; head broad, dark blue, with clvpeus 
and supraclypeal area black; mandibles black; clypeus broad and 
low’, rngosopunctate, glistening: antenna* black; face, cheeks and 
occiput with long white hair, vertex with black hair; thorax black, 
with anterior (broadly) and posterior margins of mesothorax 
green; scutellum greenish; pleura dark blue: mesothorax and 
scutellum shining, with scattered punctures; postscutellum with a 
very large median bidentate process, on tin* under side of which is 
long pure wiiitc hair; area of metathorax short, smooth and 
polished; teguhe black; wings dilute fuliginous, pallid basally, 
stigma and neruires \erv dark, stigma small but not obsolete; basal 
nervures meeting nervulus. second cubital \ery broad, receiving 
recurrent nervure at or a little before middle; third cubital not 
quite as broad above as second, receiving second recurrent near end ; 
legs black, with wiiite hair on femora, black on tibia* and tarsi; 
scopa of hind tibia? large, black on outer side, pure white on inner: 
abdomeu black, with first segment greenish basally, the very broad 
depressed margins of the segments beautifully green; on first 
segment bluish green, on the other yellowish green; apex with a 
large brush of black hair, venter with much pure wiiite hair, and 
fourth segment with a very thin band of white hairs; second and 
third segments before the margin dull and \ery finely punctured, 
fourth and fifth with more distinct punctures. 

Hah .—Two from Eradu, W. Australia, Sept. 8, 1926 (A. J. 
Nicholson). Closely related to P. vigilans (Smith), but separated 
by the metallic head, green-banded instead of green abdomen, flagel¬ 
lum not fulvous beneath, and darker wings. P. suhrigilans Ckll. is 
also a similar species, but the process on postscutellum iR quite 
different. 
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PARACOLLKTKS ROBCSTFS Mp . tlOV . 

$ . Length 12*8 mm.; black, very robust, head and thorax with 
long white hair, black on vertex, and broadly tipped with black on 
thoracic dorsum; mandibles black, broadly rufeseent apicallv; 
malar space linear; sides of face with long white hair, and no black; 
flagellum obscurely rufeseent beneath; face very broad; elypeus 
shining but densely punctured; supraclypeal area polished, with a 
few punctures; mesothorax and scutellum dull, with small 
pum-tures; postscutellum unarmed; area of metathorax somewhat 
shining, but not polished; tegula* obscure reddish; wings brownish, 
nervines reddish fuscous; stigma almost obsolete; basal nervure 
failing a little short of nervulus; second cubital cell very broad, 
receiving recurrent nervure about middle; first cubital shorter than 
the* other two combined; third cubital receiving second recurrent 
nervure very near its end; legs black, small joints of tarsi red, and 
anterior tibia* in front; and hind tibia* and basitarsi entirely dark 
red; scopa of hind tibia* shining white; abdomen broad, dull, with 
extremely minute punctures; margins of second to fourth tergites 
with narrow thin glistening white hair bands; hair at apex black: 
venter with much white hair. 

/ fab . —Two from King George's Sound, W. Australia. Runs in 
iny key exactly to P. tmuichictuM Ckll., and at first sight appears 
to be that species, but it is easily distinguished by the very broad 
apical plate of abdomen, which has no median raised line, and tin* 
perceptibly narrower face. Tin* elypeus is less coarsely and densely 
punctured, and so more shining. V. udrrnn (Smith), also related, 
lias the apical plate of abdomen narrow, with converging sides, 
but there is no raised line. 

Paracollktes piia xuuonovi rs sp . nor . 

9. length 14 mm.; head and thorax black, but disc of 
mesothorax suffused with green; mandibles black: flagellum 
obscurely reddish beneath toward apex: legs black; abdomen shining 
steel blue, without spots or bands, the apical hair black; head and 
thorax frith long white hair, rusty black on \ertex, disc of meso¬ 
thorax, and scutellum, but a band of white between mesothorax and 
scutellum: postscutellum with a stout sharp spine. Malar space 
very short; elypeus dullish, strongly punctured, slightly green; 
sides of front dull, but a polished space behind each lateral ocellus; 
mesothorax and scutellum shining, with rather sparse distinct 
punctures: area of metathorax shining, the transverse carina 
obtuse; teguhe piceous: wings clear, very faintly browmish, stigma 
and nervures dark reddish brown; stigma small but distinct; basal 
nervure meeting nervulus: second cubital cell broad, receiving recur¬ 
rent nervure much before middle; third cubital receiving second 
recurrent a moderate distance from end; abdomen polished, hardly 
punctured; venter with wiiite hair. Tibial scopa wiiite on inner 
side. 
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Hab .—King (George’s Sound. W. Australia. Related to P. 
subvigilans Ckll., but the abdomen is differently coloured and the 
wings are much clearer. It may perhaps rank as a subspecies, but 
the appearance is very different. From P. dentigcr Ckll. it is easily 
known by the smooth polished abdomen. 

PaRACOLLETES PAVONKLLUS 8p. 9IOV. 

9 . Length about 9*3 mm.: head dark green, with clypeus and 
supra-clypeal area black; thorax dull black, the mesotliorax greenish 
in anterior middle; pleura faintly greenish; legs black with hind 
tibiae (except base above) and tarsi clear ferruginous; abdomen 
beautiful peacock green with a dullish sericeous surface, the apical 
depressions of tergites black. Mandibles black, rufus at apex; malar 
space large, polished; clypeus shining but well punctured, flattened 
in middle; flagellum obscure reddish beneath; hair of head and 
thorax long, dull white, black on vertex and thoracic dorsum; meso- 
thorax and scutellum dull, without evident punctures; post 
scutellum unarmed; area of metathorax somewhat shining; tegulte 
dark rufous; wings brownish hyaline, stigma and nervures dark 
brown; stigma small but distinct; basal nervures meeting nervulus; 
second cubital cell broad, receiving recurrent nervure distinctly 
before middle; third cubital receiving second recurrent a moderate 
distance from end; hind tibial scopa pale clear reddish, some black 
hairs just below knee; hind basitarsi slightly dusky apically; 
abdomen without hair bands; apical hair black, but scanty; apical 
plate very large and broad; venter with long pale reddish hair on 
middle of second segment, and short hair on those beyond. 

Hab .—King George's Sound, W. Australia. Runs in my table 
next to P. viridicinctus Ckll., but the abdomen quite differently 
coloured. In the colour of the abdomen it resembles P. boronUv 
Ckll., which is much larger, with quite different tibial scopa. There 
is also some resemblance to P. amabilix (Smith). 

Parauolletes velutinus sp. now 

3. Length about 11 mm.; black, slender wings unusually 
short, anterior wing about 7 mm.; hair of head and thorax long, 
fulvous, rich and bright on face and thoracic dorsum, becoming 
whitish on cheeks and under side of thorax; head broad, face broad, 
but eyes distinctly converging below; mandibles black, malar space 
obsolete; scapa long and black; flagellum slender, reaching us far 
as bajsc of wings, clear ferruginous beneath; mesothorax moderately 
shining, not evidently punctured, the disc highly polished; scutellum 
broad and rather flattened, moderately shining, with a slight median 
sulcus; area of metathorax highly polished; tegulae obscure rufous; 
wings clear; stigma very narrow, with dark margin; nervures dark 
fuscous; basal nervure meeting nervulus; second cubital cell very 
broad, receiving recurrent nervure much before middle; third cubital 
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receiving second recurrent a moderate distance from end; legs 
slender with long yellow hair; more than apical half of anterior 
femora, their tibia 1 and tarsi entirely, apex of middle femora, middle 
tibia* in front and behind, hind tibia 1 in front, and middle and hind 
tarsi, all bright ferruginous; abdomen shining, very minutely 
punctured, hind margins of segments not discoloured; first two 
tergites covered all over with thin erect pale fulvous-tinted hair; 
tergites 3 to 5 with a very broad basal band (variously overlapped 
by the segment before) of fine pale brown velvet-like tomentum: 
venter polished, with little hair, but hind margin of fourth sternite 
with a fringe of bright red hair. 

Hab. —Eradu, W. Australia, Kept. S. 192(> (A. J. Nicholson). 
Runs in my table to the vicinity of the much smaller /*. ah a or mis 
Ckll., but also suggestive of P. aurencenn Ckll., P. uurifrons Smith, 
and P. collvtvUuH Ckll. The last resembles it in the tomentose bases 
of the tergites, but is smaller and different in various ways. 

Pauacolletks iielmsi now 

<5. Length about 12 mm.; slender, head and thorax black, with 
a \ ery slight greenish suffusion on mcsothorax; abdomen blue green, 
moderately sinning, not evidently punctured, but microscopically 
reticulate; hair of head and the thorax long, abundant and erect 
(long and outstanding on face), dull whitish, but dark fuscous on 
vertex, upper part of sides of face, and (more grey) on scutellum 
and adjacent parts; face very broad: mandibles black, obscurely 
reddened apically; malar space well developed; clypeus dull, closely 
punctured, shining between the punctures apically; antenna 1 entirely 
black; flagellum long but rather thick, the sutures impressed: 
mesotliorax dull, shining on disc, weakly punctured: scutellum with 
a slight median groove, on each side of which it is shining; area of 
metathorax dull; mesopleura dull: teguhe rufotestaceous, not 
brightly coloured; wings ample, hyaline, stigma and nervures form 
ginous; stigma large; basal nervuro almost meeting nervulus; second 
cubita^ cell broad below, narrower above, receiving recurrent 
ncrvure about the middle; legs mainly reddish black, with thin, long 
pale hair, all the tarsi clear chestnut red; anterior tibia 1 clear red 
in front, hind tibia* distinctly reddened: abdomen without bands: 
hair at apex grey. 

Hab. —Kosciusko, N.S.W., 5,000 ft., March, 1889 (R. Helms). 
Runs in my table next to P. cuxtaneipvs Ckll., which has the face 
covered with appressed silvery hair. It is really more like a large 
edition of P . cholybeatu* (hlriehs.). with much dark hair on head 
and thorax. No doubt it is a mountain form. 

Pakauollktes carivatifrons */>. nor. 

9. Length about 104 mm.; black, with the depressed hind 
margins of tin* alwiorainal segments lively rufous, and the last 
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antennal joint bright ferruginous below: mandibles dark red 
apically; disc of clypeus forming a polished basin, with a median 
keel, which extends upward to middle ocellus; hair of cheeks and 
under side of thorax white; face with white hair on each side, not 
dense*; vertex and dorsum of thorax with thin rusty coloured hair, 
more blackish on scutellum; stigma slender but well developed, rich 
chestnut red; basal nervure meeting nervulnw; second cubital cell 
very broad, receiving recurrent nervure a little beyond middle; third 
cubital very broad above, shaped about as in P. incanescens , but 
broader above; anterior basitarsi on inner side with long very bright 
copper red hair. Runs in my key to P. incanescens Tkll., to which it 
is very closely allied, differing thus: narrower and less robust, the 
abdomen conspicuously narrower with hind margins of tergites 
red; area of metathorax transversely striate (as in P. perpolitns 
Hill.); tegula* rufous; hair of tubercles and sides of thorax all 
white; wings browner. It is close to P. perpolitns Ckll., based on 
the male from W. Australia, but the wings differ, and considering 
the very different locality it does not seem possible that it is tin* 
female of P. perpolitns. P. sprenli ferns Ckll. is also allied. 

Hub. —Sydney, X.S.W. (C. (iibbons). K49022. 

Tauacolletes albo\ ittatus sp. nor. 

9 . Length about 9 mm.: black, shining, the hind margins of 
the abdominal tergites obscurely brown; hair of head and thorax 
long and loose, rather dull white (a broad band of white hair on 
each side of face), on vertex, disc of mesothorax and scutellum 
stained with pale brownish: mandibles black; malar space obsolete: 
clypeus extremely densely punctured, with a smooth median line, 
well developed only on upper half; supraclypeal area prominent and 
shining in middle: antenna* black, the flagellum very faintly 
brownish beneath; front and vertex shining; mesothorax and 
scutellum highly polished, with sparse small punctures, numerous 
along hind margin of scutellum: area of metathorax polished and 
shining; posterior truncation strongly concave, forming a basin; 
pleura shining; tegula* brownish black; wings brownish; stigma 
rather small and narrow, dark reddish; nervures dark fuscous: 
basal nervure falling short of nervulus; second cubital cell broad 
below, narrower above, receiving recurrent nervure before the 
middle; third cubital receiving second recurrent a moderate distance 
from end; legs, black with mainly pale hair, whitish even on inner 
side, of tarsi; hind tibial scopa white, some black hair below knees 
(pollen collected round end spinulose, doubtless of Composite*); 
abdomen broad, highly polished, but sides and bases of tergites 
duller; first three segments with a lateral elevation before the depres¬ 
sion; segments 2 to 4 with rather broad pure white hair bands, 
broadly interrupted on 2 and 2, entire on 4; apical tuft large, dark 
chocolate colour, a.tuft of white hair at each extreme side; venter 
with white hair. 
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Hab. —Eradu, W. Australia, 8ept. 8, 1926 (A. J. Nicholson). 
In my table it runs to P. ttubririditt Ckll., but the abdomen is not 
at all greenish, and the hair bands are much wider than in P. 
Hubviridis or the related P. adrena (8m.). It is a unique little 
species. 

Paracollkteh opauulus xp. nor. 

$. Length about 9 min.; rather robust, black, the abdomen 
very faintly greenish; hair of head and thorax white, pure white at 
sides of face, long and white on vertex very scanty, with a few 
scattered dark hairs, on thoracic dorsum; mandibles black; malar 
space linear; clypeus flattened, dull, very densely and rather coarsely 
rugosopunctate; supraclypeal area very densely punctured at sides, 
with a little shining space in middle; front dull; flagellum with 
apical part strongly reddened beneath; mesothorax and seutellum 
entirely dull without evident sculpture, but the microscope shows 
excessively dense, contiguous, minute punctures; area of meta¬ 
thorax dull, with a median transverse elevation; mesopleura dull; 
tegula* piceous. very dark; wings dilute brownish, stigma and 
nervures piceous, stigma small but distinct; basal neruire just fall¬ 
ing short of nervulus; second cubital cell narrowed above, receiving 
recurrent nenure about middle; third cubital receiving second 
recurrent very near end; post scut el luin with a small tubercle; legs 
black, with pale hair, anterior knees rufeseent; the hind femora and 
tibia 4 in type carry a large amount of very bright reddish-orange 
pollen; middle basitarsi broadened; abdomen broad, dull, without 
hair-bands, the hind margin of third segment testaceous, the margin 
of fourth with a little pale hair; under the microscope the surface 
of the abdomen shows very minute piliferous punctures: hair of 
fifth and sixth segments greyish black, with white at each side of 
fifth; venter with white hair. 

Hub. —Geraldton, Sept. 4, 1926 (A. J. Nicholson). Runs to 
P. tube rent a tux Ckll.. but easily known by the rough opaque clypeus. 
Also related to P. obxcuripennix Ckll. 

* Pakacollktes fhieski focA well . 

1929. Paracolletes friexei Cockerell, Amer. Mils. Xovit. No. 248, 

8th March, 1929, p 2. 

1929. ParacoHetrx friexei Cockerell, Mem. Queensland Mus., ix, 2, 

29th June, 1929, p. 206. $ . King George’s Sound, W.A. 

(Full description.) 

Hab. —Female. King George’s Sound, W.A. Topotype. The 
thorax has bright red hair above, but the cheeks, pleura and meta- 
thorax have white hair; abdomen shining steel blue shading into 
green; vertex with sooty hair. 

Genus Anorenopsis Cockerell. 

1905. Andrenopsix Ckll., Trans. Amer. Ent. Hoc., xxxi, p. 863. 
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ANDRENOPSI8 VELUTINU8 8 p . tiOV . 

9. Length about 6 mm., head and thorax black, abdomen 
black and chestnut red; first tergite dull black with the hind margin 
broadly red; second the same; third red with a very large transverse 
black patch, and a black spot at each extreme side; fourth similar, 
but the black patch not so well defined; hind margin of fourth pale 
yellowish, almost golden; fifth reddish with dusky apex; no hair 
bands, but much pure white hair beneath. Mandibles dark, faintly 
reddish subapically; face very broad, with thin white hair; clypeus 
somewhat shining with scattered large punctures; antennae entirely 
dark; scape long; flagellum short and subclavate; mesothorax and 
scutellum dull; thorax dorsally and tubercles covered with short 
velvety yellow-brown hair; area of metathorax somewhat shining, 
without distinct sculpture (the microscope shows very minute 
punctures, as dense as possible, confluent in lines); tegulae dark 
rufopiceous; wings greyish hyaline; stigma fairly large, dark red¬ 
dish; nervures fuscous; basal n^rvure meeting nervulus; only two 
cubital cells, the first longest; first recurrent nervure joining second 
cubital cell very near base, second more remote from apex; legs 
black, with silvery white hair; anterior and middle knees red; apical 
plate red, broadly truncate. The claws have an inner tooth, and 
the hind tibial scopa is loose and beautifully plumose. 

Hab. —Kojarena, W. Australia, Sept. 6, 1906 (A. J. Nicholson). 
The second species of the genus, easily known by its much smaller 
size. 

Andrenopsis flanorufus Cockerell. 

1905. Andrenopsis flavornfus Okll., Trans. Amer. Eut. Soc., xxxi, 
p. 364. $ . Australia. 

Hab. —Sydney, N.S.W., two males (C. Gibbons, K49004). Pre¬ 
viously known only from the unique type in the British Museum, 
labelled “ Australia.” The mouth parts have not been described, but 
it can now be said that the maxillary palpi are slender, six-jointed, 
the first short and stout, the next four longer and about equal in 
length, but successively more slender, the last longer and very 
slender; mentum very long; labial palpi four-jointed, first joint 
stout, second about as long, but more slender, third stoutest, fourth 
slender and longest; tongue colletiform, short and deeply emar- 
ginate. Nothing is known of the habits of this genus, and the 
female is unknown. 


Family FR080PIDIILE. 

Genus Euryglossa Smith! 

1883. Euryglossa Smith, Cat. Hym. B.M., pt. 1, p. 17. 

Euryglossa flavopicta Smith. 

1879. Euryglossa flavopicta Smith, New Sp. Hym., B.M., p. 14. 
$, Champion Bay, W.A. 
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Hah. —King George’s Hound (G. Masters). $. This pretty 
little species is subject to variation, and it may be that more 
material will indicate racial groups. The present specimen differs 
from one from Brisbane in having a black stripe at each side of 
upper part of elypeus, the discal yellow stripes on mesothorax not 
connected by a cross stripe posteriorly, the scutellum with a large 
central black mark, the area of metathorax entirely black, and the 
stigma pale orange. 

The Brisbane insect (Mem. Queensland Mus., v, 1916, p. 199) 
may stand as variety ornatula n. tar. The stigma is hyaline in 
middle with a broad very dilute sepia margin; there is a transverse 
band connecting the yellow discal stripes of mesothorax posteriorly. 
A very closely related form is E. cuxantha Perkins, from Port 
Darwin, which differs in the details of the markings, having, how 
ever, the cross band connecting the yellow stripes on mesothorax 
posteriorly, ft has the front of the head below the ocelli dull, 
whereas in ornatula it is shining, and it lacks the two large black 
clairform stripes descending from the lateral ocelli down the front 
in ornatula. 

ICrm (5 LOSS A UAMPHELLI #/>. HOV . 

$. Length about 7 mm., not very robust; black, with pale 
yellow markings, the yellow parts being the mandibles, labrum, 
clvpeus (except a small spot at each side), broadly triangular supra- 
clypeal mark (separated by a black line from clvpeus), band-like 
parallel-sided lateral face-marks along orbits (ending obliquely, 
the point mesad, some distance abo\e level of antennae); narrow 
line going down front from middle ocellus; small spots at base and 
apex of scape, broad band behind eyes, borders of pronotum, and all 
of tubercles, narrow lateral margins of mesothorax, scutellum, 
axilbe, postscutellum, broad transverse band just below wings, sides 
of thorax posteriorly anterior trochanters, much of apical part of 
their femora, their tibke except a black stripe on outer side, middle 
trochanters, their femora, except a black keel below and an apical 
dot behind, their tibia* in front, hind trochanters, their femora except 
a small Apical mark, large triangular mark on each side at base 
of second abdominal tergite. large transverse marks (incised behind 
at margin) at lateral bases of third and fourth segments, much 
smaller marks at sides of fifth. Venter and hind tibiae black; tarsi 
dull reddish; face broad; front dull; flagellum ferruginous beneath; 
mesothorax and scutellum dull, the latter with two faint spots; base 
of metathorax dullish; teguhe dull reddish; wings dusky hyaline; 
stigma dilute brown, with darker margin, nervures pale; first recur¬ 
rent nervure joining second cubital cell a short distance from base; 
abdomen moderately shining; apical plate very narrow. 

ffab. —Almaden, North Queensland, April 25, 1928 (W. 1). 
Campbell). A distinct species, something like E. quadrimaculata 
Smith, but easily distinguished by the markings. The hind tibiae 
have short pale hair, but no scopa. 
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Euryglossa rainbowi up . ftor. 

$ . Length about 8 to 8*3 nun.; robust, with broad abdomen; 
head and thorax shining black, with little hair; mandibles black; 
flagellum rather narrowly ferruginous l>eneath except at base; face 
broad, convex, very highly polished, the clypeus with a few' scattered 
punctures, the supraclyj>eal area with none; front polished, with 
widely scattered punctures; cheeks small; mesothorax dullish 
anteriorly, posteriorly polished, hardly punctate (the microscope 
shows a tessellate surface and scattered very small punctures); 
scutellum like disc of mesothorax; area of metathorax shilling, but 
not polished, the surface microscopically tessellate; mesopleura with 
rather large punctures; teguhc piceous, posteriorly pallid; wings 
dusky hyaline; stigma ferruginous with dark margin, nervures dark 
fuscous; a rather faint cloud at apex of w*ing; basal nervure falling 
short of nervulus; second cubital cell very large, receiving recurrent 
nervures about equally far from base aud apex; legs black, with 
thin pale hair, but anterior and middle knees pale, anterior tibiae 
broadly pale reddish (a sort of honey colour) in front; all the tarsi 
\ery obscurely reddish; abdomen broad, dullish, dusky or clear red, 
not banded; the tergites are more or less dusky in middle, especially 
posteriorly, and at the extreme sides are hea\ilv blackened, the 
black areas alternating with pallid ones: \enter red suffused with 
blackish. 

Hah. —lllackwood. South Australia, Xo\., 1012. 2 & (W. J. 

Rainbow*), (lose to E. cdicardsii Ckll., but without the patches of 
white hair seen in that species. 

Euryglossa aureopicta sp . nor . 

$. Length about 7 mm.; robust; head and thorax black, 
dullish, the punctures excessively minute; mandibles castaneous, 
darker apically; clypeus black, polished, sparsely punctured; lateral 
face marks large, orange (reddened by cyanide in type), shaped like 
stout feet on tip-toe, tilling space betw een clypeus and orbits, ending 
broadly above about half w*ay up front, and widely separated from 
orbits; hair of head and thorax thin, greyish; scape entirely bright 
orange; flagellum ferruginous, dusky above; area of metathorax 
dull, without evident sculpture (the microscope show's excessively 
fine transverse lineolation); tegula? and a pair of conical callosities 
at base of anterior wing opaque very bright orange-yellow; tubercles 
large, orange; wings hyaline, slightly milky, stigma dark reddish; 
second recurrent nervure meeting outer intercubitus; legs very 
dark reddish brown, with pale hair, ends of tarsi clear red; abdomen 
broad, dull, obscurely bluish-green, the hind margins of the segments 
piceous. 

Hal .—King George’s Sound, W.A. Easily known by the opaque 
bright orange tegulse and orange scape. 
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Genus Euryglossidia Cockerell . 

1910. Euryglossidia Cockerell, Ann. Mag. Nat. Hist., (8) vi, p. 358. 

Euryglossidia cyanescens sp. nov. 

$. Length about 5*5 mm.; head and thorax black, with thin 
white hair; abdomen with first three segments very bright ferru¬ 
ginous red, with a faint purple lustre, the second tergite with an 
oval black spot on each side; remaining tergites dark with a strong 
bluish or blue-green lustre, the apical tuft of hair black; mandibles 
reddened apically; flagellum thick (subclavate), bright ferruginous 
beneath; face very broad, with thin white hair; clypeus somewhat 
shining, finely punctured; supraciypeal area highly polished, 
brilliant; front dull; mesothorax and scutellum closely punctured, 
shining between the punctures; postscutellum shining; area of meta¬ 
thorax dull, with very delicate radiating striae; tubercles with much 
white hair; metathorax on each side with a very conspicuous stiff 
fringe of white hair; tegular shining rufous; wings dilute brownish, 
stigma dark brown, nervures paler; basal nervure falling a little 
short of nervulus; second cubital cell extremely long, the first recur¬ 
rent nervure ending as far from its base as about 1*25 times first 
intercubitus, second recurrent \ erv near its apex; legs black basally, 
knees, tibia* and tarsi bright chestnut red, hind basitarsi blackened, 
the hair on their inner side shining creamy-white; hind spur with 
three long sharply pointed (aculeate) branches, and the apex long 
and very sharply pointed. 

llab. —Kojarena, W. Australia, Sept. 6, 1926 (A. J. Nicholson). 
A very pretty little species, closely allied to E. simillima (Smith), 
but known by the red tibias. 

Euryglossidia mastersi sp. nor. 

9 . Length 9 mm.; head and thorax black, abdomen chestnut 
red, with a purple lustre; mandibles reddened apically; flagellum 
obscur^ reddish beneath; tegula* rufotestaceous; wings reddish- 
hyaline, stigma dusky rufous, nervures paler; anterior femora 
apically, and their tibiae entirely, ferruginous, legs otherwise dark 
with pale hair; tarsi red at tip; hair at apex of abdomen dark 
fuscous; a distinct caudal plate. This is so much like E. 
purpurascens Ckll. that I was about to consider it identical, but 
the following differences are decisive; clypeus convex, not flattened 
on disc; scutellum more closely punctured, with no median depres¬ 
sion; anterior tibiae red; stigma shorter, being more obtuse apically; 
nervures much paler; first recurrent nervure reaching second cubital 
cell at a distance from base equal to about two-thirds first inter¬ 
cubitus; outer intercubitus regularly curved. 

Bob. —King George’s Sound (Geo. Masters). 
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EURYGLOSSIDIA V1RIDOSCBNS 8p. nOV. 

9 . Length about or nearly 6*5 mm.; head and thorax black, 
the extremely large dullish area of metathorax slightly greenish; 
abdomen ferruginous, rather dusky or fairly bright, with the fourth 
segment and beyond dark olive green, the red segments with a trans¬ 
verse dusky subapical band, that on the Becond conspicuously un¬ 
dulate; extreme sides of second tergite with a large oval black spot ; 
mandibles, labrum and clypeus black; flagellum clear red beneath 
except at base; tegulfe rufotestaceous; wings clear; stigma large, 
dusky red, nervures fuscous; legs mainly black, with white hair 
(tibial scopa white), anterior and middle knees red; tibiae more or 
less reddish at base and apex; tarsi brown. Face very broad, with 
thin white hair; clypeus moderately shining, with conspicuous 
punctures; supraclypeal area elevated, shining, faintly greenish; 
front and vertex dull; mesothorax slightly shining, the punctures 
very minute, not clear under a lens; scutellum conspicuously 
shining; basal nervure meeting nervulus; second cubital cell long 
and produced apically, as usual in genus; first recurrent nervure 
received about as far from base as three-fourths first intercubitus; 
second recurrent meeting or almost meeting outer intercubitus; 
abdomen with the red parts dull, the others shining; apical tuft 
brown; venter reddened, with white hair. 

Hob .—Gerald ton, W. Australia, Sept. 4, 1928. 3 9 (A. J. 

Nicholson). Distinct by the coloration of abdomen and the 
venation. 


Euryglossidia xigrescens sp . now 

$ (type). Length nearly 6 mm.; very slender, with narrow 
abdomen and extremely long antennae; head and thorax black with 
thin long white hair, abundant on face (but not concealing surface), 
cheeks and occiput; mandibles black with tip red; malar space 
obsolete; facial quadrangle longer than broad, eyes distinctly con¬ 
verging below; clypeus shining, with large irregular punctures; 
front and vertex dull; scape rather short, shining black; flagellum 
very long, ferruginous beneath, dusky (but not black) above; meso 
thorax small and dull; scutellum and postscutellum microscopically 
sculptured all over the suture between them with a series of shining 
foveae; area of metathorax very large, sharply defined, with an 
extremely fine microscopic reticulation; tegulae reddish; wings clear 
hyaline, beautifully iridescent, stigma rufous with a dark margin, 
nervures fuscous; basal nervure nearly meeting nervulus; second 
cubital cell long, receiving first recurrent nervure at a distance from 
base equal to about half first intercubitus; second recurrent received 
almost at end; legs black, with knees, anterior tibiae (dusky behind), 
middle and hind tibiae at base and apex, and tarsi, ferruginous; 
abdomen very dark brown, in some lights faintly greenish, the hind 
margins of tergites 2 to 4 more or less pallid; venter with thin 
glittering white hair. 
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9 more robust and a little longer; face broad, with the white 
hair at sides conspicuous; supra clypeal area shining, slightly 
greenish, with widely scattered punctures: antenna* short as usual 
in this sex, the slightly clavate flagellum clear ferruginous beneath 
except at end; legs darker, but anterior tibiae entirely pale red in 
front; abdomen robust, with a dullish surface, * very obscurely 
greenish; apex with dark fuscous hair; apical plate broad, narrowly 
truncate. 

Hab .—Geraldton (type locality), W. Australia, Sept. 4, 1926, 
2 3,1 9 (A. J. Nicholson); Eradu, W. Australia, Sept. 8, 1926, 
2 3 (A. J. Nicholson). Very distinct by the size and colour* There 
is a striking resemblance between the genus Euryglossidia and the 
South African genus Stratidiella Friese. I believe there is some real 
affinity. 

ErRYULOSSIIlIA ERADUENSIS HfJ . TIOV . 

9. Length about 9 mm. (but abdomen is extended in type), 
long and narrow: dark green, the clypeus black, and the entirely 
dull mesothorax almost black; hair of head and thorax thin and 
white: face very broad, facial quadrangle broader than long; man¬ 
dibles black, a little reddish apically; malar space obsolete; clypeus 
shining, but strongly and rather closely punctured, the punctures 
tending to be in rows; supraclypeal area polished, impunctate; 
antenna* rather long and slender, scape very long, curved, flagellum 
slender, very obscurely reddish beneath apically; front and meso¬ 
thorax dull; Bcntellum dull, extremely closely and finely punctured, 
the punctures just visible under a lens; area of metathorax semi¬ 
lunar, dull, microscopically reticulate, and at sides with fine plicae; 
tegulae dark rufous; wings reddish hyaline; stigma dusky red, very 
obtuse at end; nervures fuscous; basal nervure nearly meeting 
nervulus; second cubital cell very long, longer below than first, 
receiving first recurrent nervure at a distance from base greater 
than length of first intercubitus, and second recurrent very near 
apex: legs black, with pale hair, tarsi reddened at tips; spur of 
anterior tibia peculiar, with a broad lateral translucent plate, and 
beyomfthat four sharp lateral spines; abdomen dullish, with micro 
scopical transverse lineolate-reticulate sculpture; apex with fuscous 
hair; apical plate large. 

Ilab .—Eradu, W. Australia, Sept. 8, 1926 (A. J. Nicholson). 
Easily known by the size, colour and venation. A key to the species 
of Enryglossidia will appear later in my synopsis of Australian 
bees. 


Genus Gnatiioprosopis Perkins, subg. Sphasrhyljeus nov. 

1912, Gnathoprosopis Ferkins, Ann. Mag. Nat. Hist., (8), ix, p. 104. 

Orthotype.—Prosopis euxantha (Ckll. 1910) * Prosopis xantho- 
poda Cockerell 1910, now . prcrocc . 
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Large bees, with globose male scape and large processes at sides 
of third abdominal sternite, but mandibles elongate (not abbre¬ 
viated as in Gnathoprosopis) ; basal area of metathorax strongly 
rugose, hardly defined; stigma small; first recurrent nervure ending 
at base of second cubital cell; first abdominal segment very large; 
end of abdomen retracted, hairy. Type the following: 

GNATHOPROSOPSIS (SPHiERHYL.UUS) GLOBULIFERA 8p. HOV. 

$ . Length 12 mm.; black, very robust, the thorax and abdomen 
above vith thin short brown hair, but vertex, and abdominal seg¬ 
ments beyond the third, with erect rather coarse black hair; apical 
part of abdomen slightly purplish; mandibles rather long and 
slender, black, bidentate; malar space almost obsolete; clypeus 
black, narrow, obtusely ridged in middle; sides of face (except lower 
end) up to level of middle ocellus, and front right across, bright 
chrome yellow; scapes developed into a pair of enormous yellow 
globular structures, which between them occupy the whole width of 
the face, and posteriorly fit into reddish depressions in the front; 
flagellum short, dark above, bright ferruginous beneath; mesothorax 
and scutellum dull, excessively minutely and closely punctured; the 
only yellow on thorax is on the tubercles, narrow upper border of 
prothorax (interrupted) and a small spot on the dark brown 
tegulae; area of metathorax rugose; wings hyaline, slightly dusky, 
stigma and nervures piceous, basal nervure falling just short of 
nervulus; legs very dark brown, anterior tibiae bright ferruginous 
in front; abdomen strongly punctured, moderately shining; third 
ventral segment on each side with a very large lamina, rounded 
anteriorly and produced into a stout spine posteriorly. 

Hal. —King George’s Sound (K.48307). One of the most 
remarkable bees yet discovered. 

Gnathoprosopis amiculina Cockerell. 

1916. Gnathopro8opi8 amicula Ckll., Mem. Q’land Mus., v, p. 198. 

S , nec Smith, 1879. 

1922. Gnathoprosopis amiculina Ckll., Mem. Q’land Mus., vii, iv, 

p. 265. 9 , 8 , Brisbane, Q. 

Hal. —Burrenjuck, Feb., 1911. $ . 

Gnathoprosopis amicula (Smith). 

1879. Prosopis amicula Smith, Descr. New Sp. B[ym., B.M., p. 19. 

9 , Champion Bay. 

Hal. —One Tree Hill, Brisbane, Q., Dec. 12, 1925, 2 $, 1 £ 
(A. Musgrave); Sydney, Sept., Oct., 2 $. This species was 
described from the female. In 1916 I described what I considered 
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to be the male, but it proved later to be a distinct species (G. 
amiculina Ckll.). I now have the real male before me, agreeing 
with the female in size, general appearance, sculpture of thorax and 
venation. It has the face shining as in G. amiculiformis (Ckll.), 
and is in fact very like that species, but the tibiae are entirely bright 
orange-yellow; the hind femora are black with the apex yellow, the 
other femora are all yellow except at base; mandibles yellow; third 
abdominal sternite with a pair of small protuberances. 

Genu8 Meroglossa Smith. 

1853. Meroglossa Kmith, Cat. Hymen., B.M., i, p. 33, n. 11. 


Meroglossa despoxsa (Smith). 

1853. Prosopis desponsa Smith, Cat. Hymen., B.M., i. p. 31, n. 48. 
9, Australia. 

Hah. —Sydney, 9 (C. Gibbons). 

Meroglossa kklvini { CnvkervU). 

1912. Pronopi8 Kelrini Cockerell, Ann. Mag. Nat. Hist., (8) x, p. 
489. $ , Brisbane, Q. 

Hah. —Hornsby, March 5, 1919, 3 (C. Gibbons). The specimen 
is peculiar for having the yellow on prothorax narrower, and well 
separated from that of tubercles, and the abdomen very obscurely 
reddish. This species has been placed in Pronoph or Hyhru *, but 
it must be transferred to Verog1o**a. 


Genus 1'al.hokhiza Perkins. 

1908. Palworhizu Perkins, Proc. Hawaiian Ent. Hoc., ii, p. 29. 

Pal.uokiiiza (Hkterorhiza) hkdleyi sp. nor. 

3 0 Length about 9 mm., anterior wing 7-7 mm.: black, rather 
robust, with light (not bright) yellow markings; face long and 
narrow, malar space large: mandibles black, labrum with a small 
yellow spot; clypeus very long, yellow with a narrow median keel, 
on each side of which is a grove; lateral edges of clypeus very 
narrowly black, and at each side of lower half this black is 
broadened into a shiniug depression; lateral face marks long and 
narrow, extending to top of eyes, abruptly narrowing at sides and 
front; a yellow stripe from ocelli to clypeus broadened at lower end; 
posterior orbits bordered by yellow; scape yellow in front, reddened 
behind; especially at base; flagellum dark, obscurely reddish 
beneath; mesothorax and scutellum closely punctured, the meso- 
thorax dull; area of metathorax large, with strong longitudinal and 
radiating fluting; pleura finely and closely punctured, but shining; 
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sides of metathorax dull and excessively closely and minutely rugo- 
sopunctate; yellow markings of thorax including upper margin of 
prothorax, tubercles, four stripes on mesothorax, the lateral ones 
marginal, stripes covering axillae and sides of scutellum, post- 
scutellum except a quadrate black space in middle, two spots on 
area of meta thorax, vertical bar below tubercles, transverse bar 
(narrowly broken) just below wings and another on lower part of 
mesopleura; tegulap dark reddish, with a yellow spot; wings brown, 
quite dark, stigma and nervures dark; basal nervure meeting 
nervulus a little on outer side; second cubital cell moderately 
narrower above, receiving the recurrent nervures some distance from 
base and apex; anterior and middle trochanters and femora light 
red in front, the femora with a pale yellow apical spot; hind tro¬ 
chanters and femora black (except apical yellow spot of latter), the 
trochanters swollen; on the inner side the anterior femora are 
yellow from base to apex; anterior tibia* yellow with a black stripe 
behind, but their tarsi dark; middle tibia* reddish in front, black 
behind, pale yellow at base, the tarsi dark; hind tibia? black with a 
yellow basal spot, their tarsi with red hair on inner side abdomen 
shining, finely and weakly punctured, the segments beyond the 
second with a fine pruinose pubescence; first segment with a large 
V-shaped yellow mark on each side, second with a transverse bar 
on each side, third with smaller marks, and fourth with still 
smaller; apex appearing broadly truncate, with a small spine at 
each corner. One specimen has the markings red, but this is due to 
cyanide. 

Hob .—Murray Island, Torres Straits, 1907 (('has. Hedley and 
A. R. McCulloch, K.28377). Three males, and another from the 
same source in the Queensland Museum. This belongs to the sub- 
genus ffeterorhiza Okll., easily known by the fluted area of meta¬ 
thorax. The other species of this group are P. melanura (OklL), 
P. denticauda (Okll.), and P. longicepn (Friese). The absence of 
red on the abdomen, with the presence of the V-like marks easily 
distinguish P. hedleyi. 

Genus Uyl.^us Fabriciu #. 

1793. Uylarus Fabricius, Ent. Syst., ii, p. 302. 

Hyljri t s mtsgravei sp. nov. 

$ . Length about 10-5 mm.; robust, head and thorax black, the 
head very faintly metallic; abdomen deep rich purple shaded with 
green, very finely punctured; mandibles black, ordinary; face 
narrow, the very high clypeus (except lower edge), and broad lateral 
face marks bright orange, the lateral marks ending in a broad some¬ 
what oblique truncation just above level of antennae; supraclypeal 
area black; front gnd vertex entirely dull, cheeks with thin white 
hair; antennfe moderately long, entirely black, scape thick, but not 
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remarkable; mesothorax dull, rugulose, scutellum more shining; 
sontellum with a large triangular orange spot in middle, post- 
scutellum with a smaller spot; tubercles large and flattened, orange; 
upper border of prothorax with a pair of orange lines; extreme base 
of metathorax with strong plicae, the depressions between them 
shining, the lower part of the triangular area dull, without evident 
sculpture; tegulae very dark brown; wings hyaline, faintly dusky; 
first recurrent nervure meeting intercubitus; legs black, anterior 
tibiae light in front; apex of abdomen bidentate, the two structures 
very close together, obtuse apically; ventral segments 2 to 4 with 
white hair-bands. 

ffab. —King George’s Sound (K.37253). A very distinct species, 
running in my (MS.) key to P. xanthaspin Ckll., but much larger 
with scutellum and postscutellum only spotted. Named after Mr. 
A. Musgrave, who has made many contributions to Australian 
entomology. 


IIyl.bus honestus (Smith). 

1879. Pronopi* honcxta Smith, Desor. New Sp. Hym. B.M. t p. 19, 
n. 7. $ , Tasmania. 

ffab. —Tasmania, <$. Tin* wings are somewhat dusky. 

Hylasus morosus (Smith). 

1879. Pronopi* morosa Smith, Desor. New Sp. llym. B.M., p. 26, n. 
27. 9, Australia. 

ffab. —Hornsby, March, 1909, $ (<\ Gibbons). 

IIylasum metallic rs (Smith). 

1862. Prosopis mctallicus Smith, Trans. Knt. Soc. Loud, (iii), i, 
2, p. 59. 9 , £ , Australia. 

ffab. —Berowra, near ilawkesbury River, N.S.W., Deo. 11, 1923, 
& . Qne has the abdomen more conspicuously metallic than the 
other, but they are otherwise identical. They are 8*5-9 mm. long, 
which seems rather large, but they agree with Smith’s description 
(of the supposed 9, which is a male) and my notes of Smith’s type. 

Hylasus perplkxis (Smith). 

1853. Prosopis confusa Smith, Cat. Hymen. B.M., i, p. 30. 9 (not 

Nylander). 

1854. Prosopis perplexa Smith, Oat. Hymen. B.M., ii, p. 421, nom. 
nov. New Holland. 

ffab. —French’s Forest, N. Sydney, Nov. 7, 1922, 9 (A. 

Musgrave). 

This is certainly very near to ff. mctallicu8 Smith. 
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Hylabus amatiformis sp. nov. 

9 . Length about 9-5 mm.; black, with broad cuneiform lateral 
face marks, tubercles, scutellum and postscutellum very bright deep 
orange; abdomen dark obscure green, the hind margins of the seg¬ 
ments black. The upper border of prothorax has minute hardly 
noticeable yellow dots, almost exactly like the Queensland 
H. amatuSy but certainly distinctly the following characters; larger 
(H . amatus less than 9 mm.); upper part of clypcus dullish, smooth, 
not striate; lateral face marks broader; abdomen obscure green 
instead of steel blue. It is also near H. perplexus Sin. 

Hab .—King George's Sound (K.37234). 

Hylasus (iRacilk'audis ftp. nor. 

9. Length about 9 ram.; black, rather slender, the abdomen 
quite narrowly tapering at end; pubescence almost lacking, but long 
dark hairs on apical part of abdomen; apical half of middle tibia*, 
and their basitarsi, posteriorly with a conspicuous band of shining 
white hair; hind femora apically behind with such a band, and the 
same on posterior edge of apical half of hind tibia*; head ordinary, 
black, with broad orange lateral marks, filling space between clypeus 
and eye, and truncate (slightly emarginate) a short distance above 
level of antennae; clypeus high, with large not very dense punctures; 
flagellum ferruginous beneath; mesothorax dull, with scattered very 
weak punctures (under the microscope they appear strong, on a 
very minutely tesselate surface); the following parts are bright 
orange; thickened and elevated upper border of prothorax (not 
joining tubercles), tubercles, scutellum, and large triangular spot 
on postscutellum; basal area of metathorax extremely short, not 
distinctly defined or sculptured (the microscope shows very small 
shining basal pits); posterior truncation entirely dull; tegula* dark 
rufous; wings clear hyaline, stigma and nervures dark reddish; 
basal nervure falling a little short of nervulus; first recurrent 
nervure ending near apex of the extremely long first cubital cell: 
legs black, anterior tibiae red in front; abdomen shining with small 
scattered punctures (the microscope shows two sizes, those visible 
under a lens, and excessively minute ones); venter normal, except 
that first sternite is swollen in the middle. 

Hab .—King George’s Sound (K.48293). Nearest to H . daveyi 
Ckll., from Victoria, but known by the rufous tegulae, orange of post¬ 
scutellum reduced venation, and other characters. 

Hyljetjs tasmani ( Cockerell ). 

1929. Hylwus simillimus tasmani Ckll., Mem. Queensland Mus., ix, 

3, p. 313. 9, Tasmania. 

Hab .—Tasmania, 9 . I described this as a race of H. simillimus 
Smith, but it is probably a distinct species, as the area of meta- 
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thorax is not rugose, but large and somewhat shining; the micro¬ 
scope shows excessively tine lines and reticulations. Also, the 
lateral face marks do not end on the orbital margin above, but are 
distinctly separated from it. The type locality of H . simillimus is 
Moreton Bay. The type of F. tasmani had the yellow on post- 
scutellum reduced to a trans\orse median mark, but in the new 
specimen this yellow area is much larger, leaving only the sides 
black. It is a large, robust insect, with very stout abdomen, w'hich 
is closely punctured. 


Ill LAST'S GIBBONSI 8 p . UOV . 

$. Length about 9 mm.; rather robust, black, with very little 
pubescence, but conspicuous white hair at sides of thorax 
posteriorly, a patch of bright white hair on inner face of middle 
tibia* near apex, and white hair on inner face of posterior tarsi, 
conspicuous as a bright white line from behind; light markings 
chrome yellow (on thorax reddened by cyanide in type), consisting 
of lateral face marks, carrot-shaped in outline, rounded above at 
level of antenna*, pointed below, reaching about half way down sides 
of the very long elvpeus; on thorax only the thickened collar and 
the tubercles are yellow, the yellow of collar narrowly but evidently 
separated from that of tubercles: tegula* ^ry dark brown; wings 
hyaline, with dark stigma and nervures, basal nenure falling short 
of nervulus, recurrent neruires joining second cubital cell about 
equally distant from its base and apex: legs black; abdomen pure 
black. Head elongated, with large malar space, clypeus not 
punctured (as seen under the lens}, but with a median longitu 
dinal raised line; under the microscope the c1vjm*us and supraclvpeal 
area are seen to have a remarkable structure of dense longitudinal 
stria*, and the clypeus also widely spaced minute punctures; 
flagellum clear ferruginous beneath except baRally; mesothorax 
dullish. \ery minutely and densely punctured; scutellum very finely 
and closely punctured, but more shining: area of metathorax rugose; 
abdomen finely and closely punctured, the microscope shows the 
first two tergites with the surface minutely transversely lineolate, 
and the punctures much smaller and less closely placed than on the 
mesothorax and scutellum. Mandibles long enough to reach w r ell 
beyond middle of clypeus. Abdominal venter not modified. 

Hab. —Sydney, N.S.W. (C. Gibbons) (K.49012). Runs in my 
table next to the much smaller If . amiculiformis Ckll. 


Hyljeus nubilosus subnubilosus ( Cockerell , 1910). 

_.gydney, N.8.W., 2 & (C. Gibbons). Meade-Waldo placed 
this species in Palworhiza. rt is not a typical member of Hylwus or 
Palworhiza . 
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Hyl^sus chrysognathfs ( Cockerell ). 

1910. Prosopis chrysognatha Ckll. Journ. New York Ent. Soc., xviii, 

p. 102. 9 , * . 

Hab. —Hornsby, $ (C. Gibbons). 

Hyl^jus frederici {Cockerell). 

1853. Prosopift similis Smith, Cat. Hymen. B.M., i, p. 26 (nee. Fab. 
1793). 

1905. Pro 8 opi 8 fredei'iei Ckll. Ann. Mag. Nat. Hist., (7) xvi, p. 403, 
nom. nov. 

Hab .—King George's Sound, 9 . The specimen is peculiar for 
having a small broken yellow line on upper border of prothorax. 


HyLJKUS INDECIHCS Hp , flOV . 

9 . Length about 6*3 mm.; head and thorax black, abdomen 
dusky red; mandibles dark red except at base and tip; labrurn dark 
red; clypeus entirely black, dull, finely longitudinally striate and 
minutely punctured; lateral face marks represented by short yellow 
lines close to orbits opposite antennae, but no other face marks: 
antennae clear ferruginous, the scape slightly dusky in middle; no 
light marks on thorax except a pair of short cream coloured stripes 
on upper border of prothorax; mesothorax dull; scutellum dull, 
more or less shining at each side; tegula* very dark reddish; wings 
hyaline, stigma and nervures light rufotestaceous; second cubital 
cell long, receiving first recurrent nervure near base; femora black 
except knees; anterior tibiae pale yellowish red in front; middle 
and hind tibiae dark, slightly pale at base and apex, the hind ones 
yellowish-white at base; tarsi clear ferruginous; abdomen red, 
variably dusky, not banded, its form robust and pyriform. 

Hab* —Sydney, N.S.W., 2 9 (C. Gibbons). This species caused 
me some perplexity, because it so greatly resembles Euryglossn 
semicastanea Ckll., that I had placed it among the Euryglossa. 
However, it has no appreciable malar space, and does have a small 
and narrow but quite distinct pygidial plate, whereas E . semi- 
ca8tanea has a short but evident malar space, and no pygidial plate; 
nevertheless, the resemblance is astonishing. The stigma is exactly 
alike in the two bees, and while the second cubital cell is consider¬ 
ably longer in the type of H . indecinus than in tjie Ewyglossa, the 
cotype has it as in the latter. It is difficult to believe that these 
bees are not closely related. 

Oenu8 Uyleoides Smith . 

1853. Hyleoides Smith, Cat. Hymen. B.M., i, p.*32, n. 10. 
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Hylboides concinna ( Fabricius ). 

1775. Vespa concinna Fabricius, Syst. Entom., p. 367, n. 21. New 
Holland. 

Hal). —Cheltenham, Dee. 13, and National Park, Dec. 20, both 
N.S.W. (C. Gibbons). First collected by Banks on Captain Cook’s 
first expedition and described by Fabricius as a wasp, which it much 
resembles. 


Hylkoides zoxalis Smith. 

1853. Hyleoiden zonalis Smith, Cat. Hymen. B.M., i, p. 33, n. 2. 

9, Australia. 

Hob .—Two from Gayndah, Queensland. Bmith says the 
tubercles are yellow, but they are black, with a large quadrate orange 
patch immediately behind them. 

Family ANDREXIILE. 

Genus Nomia Latreille. 

1805. Nomia Latreille, nist. Nat. Crust, et Ins., xiii, p. 369, n. 411. 

9 Nomia froggatti Cockerell. 

1911. Nomia ftoygatti Ckll., Proc. Linn. Soc. X.S.W.. xxxvi, p. 165. 

9, Solomon Islands. 

Hab .—Lavoro Plantation, Guadalcanal I., Solomon Ts., Sept.. 
1927,1 3,1 9 (C. E. Hart). 

Nomia pulchriralteata Cameron 1901 subsp. papuana nor. 

9. Length about 10 nun.; robust, black, the hind margins of 
abdominal tergites 1 to 4 with narrow pale tegumentary bands, more 
or less suffused with emerald green {the bands of N. ellioti Sm. are 
more4han twice as broad); clypeus dull, with a median and lateral 
keels; supraclypeal area also keeled; hair of face and thoracic 
dorsum pale ochreous; of cheeks, pleura and sides of metathorax 
white; antennse black, scape long; mesothorax and scutellum dull, 
closely punctured; scutellum obtusely bigibbous, but not tuber- 
culate; postscutellum with a pair of stout pointed teeth; area of 
metathorax very short, transversely ridged laterally; tegulae black 
with pallid margin; wings greyish hyaline, not at all reddish, with 
a vague dusky apical cloud; second cubital celt receiving recurrent 
nervure at or a little beyond middle; legs black with pale hair, light 
reddish on inner side of hind tarsi; abdomen well but shallowly 
punctured; apex with fuscous hair. 

Hab. —Kokodato, Isurava, British New Guinea, June 14, 1921 
(E. O. Pockley). 
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Typical N. pulohribalteata Cameron comes from New Britain, 
and has strongly reddish wings. T possess only the male, but on 
comparison feel sure that the New Guinea insect is at least a sub¬ 
species. In N. pulohribalteata the teeth on postscutellum are more 
slender, and divergent, the area of metathorax has cross-ridges in 
middle at base (the surface at this point in jxtpuana dull, without 
any ridges), and the scutellum is bitubeivulate. It is thus not 
improbable that the discovery of the male will show papuana to be 
a distinct species. 

Nomia kurandina Cockerell 1910 sub ftp. fohtior nor. 

$. Larger, fully 10 mm. long; antennae and tegulae entirely 
black; clypeus practically all pallid brownish; mesothorax shining 
between the punctures; inner apical lobe of hind tibiap broadly 
yellowish ferruginous; seen from above the abdomen appears con¬ 
stricted between the first and second segments, and in the con¬ 
striction is dense white hair; broad band of white hair on third 
segment not overlapped by long pale hairs; apex with coarse black 
hair. The dark apical spots on anterior wings are large and very 
conspicuous. 

Hab. —Gundamaian, Port Hacking, N.S.W., Jan. 30-31, 1925 (T. 
G. Campbell). In the closed apical lobe of hind tibia v but not other¬ 
wise, this resembles the form from Mackav, which Friese called 
N. macular is. 

Nomia ferricattda Ckll. 1913 subftp. musoravei nor. 

9 . Third abdominal segment all black, with the broad band 
of appressed hair greyish white; fourth segment black at base, and 
more broadly at sides, the abdomen beyond this red; area of meta¬ 
thorax not so large, and not so distinctly and regularly cross-ribbed. 

Hab .—Como near Sydney, N.H.W., Nov. 7, 1923 (A. Musgrave 
and T. G. Campbell). 

Nomia flavoviridis Ckll. 1905 subsp. excellent nov. 

$. Larger or at least more robust; hind femora considerably 
stouter, hind tibiae very broad and thick; femora apically, and hind 
ones in greater part, ferruginous; tibiae and tarsi red, with pure 
white hair. Head and thorax hardly metallic but the pleura con 
spicuously green; abdomen obscurely green, dull and extremely 
densely punctured, the hair bands white, on a brassy surface; 
flagellum very dark brown above, ferruginous beneath; tegulae 
extremely bright apricot colour; stigma and nervures dusky red¬ 
dish; two very conspicuous spots of white pubescence in front of 
scutellum. 

Hab. —Sydney, • N.S.W. (C. Gibbons). Perhaps a distinct 
species. We now know eight forms of this group of Nomia, and it 
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is difficult to say whether all should be treated as races of one 
(in which case X. cenea Smith, from Port Essington, would be the 
name of the species), or as a series of closely related species. 

Nomia mosrens Smith 1875, awfop/uLONGENSis nov. 

6 . Length 10*5 mm.; entirely black, except that the anterior 
tibia* are dusky red in front, the other tibiae variably red at base 
and apex, the hind tibia? obscure or rather clear red or brown, with 
a dusky area on outer side, the tarsi are dull reddish, and the tegulae 
deep chestnut red. The male of X. mwrens Smith has not been 
described, but this insect differs from it structurally only in the 
usual sexual characters, and T should refer it to typical N. moerens, 
but for the conspicuous red tegular. The area of metathorax with 
fine cross ridges, is exactly the same. The following characters of 
the male should be noted; mandibles and clypeus entirely black, the 
latter coarsely punctured; antenna* long, entirely black; hind 
femora swollen, shining, not appreciably curved; hind tibia* stout, 
trigonal, the anterior edge bulging, but no apical lobe; abdomen 
parallel-sided, finely and closely punctured, tergites 2 to 5 with 
narrow white hair bands, not very conspicuous, otherwise they are 
beset with erect black hair; venter flat. The wings are dusky 
hyaline, the outer margin a little darker, especially the apex. Stigma 
small and dusky red. as in X . mwrens . 

Jlab.—V long. East Porrigo, X.S.W., Feb. April, 1923, 6 ^ (W. 
Heron). 


Xo.MIA AITRANTIFER SWAINSONI.E Cockerell. 

1921. Nomia aurantifer swainsoniw Ckll., Mem. Queensland Mus., 
vii, 3, p. 82. S , 9 , National Park, Queensland. 

Hah .—Two of each sex; Sydney (C. Gibbons). In Hacker’s 
Catalogue (Packer, Mem. Queensland Mus., vii, 3, 1921, p. 132), 
N. lutesfaciata Friese is placed under this form; it belongs to 
N. aurjmtifer proper. 

Genus Halictus Latreille. 

1804. Halictus Latreille, Nouv. Diet. H.N., xxiv (tab.), p. 182. 

1805. Halictus Latreille, Hist. Nat. Crust, et Ins., xiii, p. 364, n. 409. 

Halictus peraustralis Cockerell. 

1904. Halictus pet'australis Cockerell, Ann. Mag. Nat. Hist, (7) xiv, 
p. 211. 9 , S. Australia. 

Hah .—National Park, N.S.W., Dec. 23, 1906, $ .(C. Gibbons). 
This resembles a small Eumenid wasp. 
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Halictus blandulus sp. nov . 

9. Length nearly 6 mm., broad and robust; head and thorax 
black, thinly but conspicuously hairy, the hair greyish white, very 
faintly yellowish dorsal^; mandibles reddened apically; flagellum 
obscurely reddish beneath; tegulae rufotestaceous; wings hyaline, 
strongly iridescent, stigma dull testaceous; outer recurrent and 
intercubitus obsolescent; legs dark rufous, with much dark reddish 
brown except the broad apical margin, apex with very pale, slightly 
yellowish hair. Head ordinary, face broad, but orbits converging 
below; clypeus and supra clypeal area shining, with sparse distinct 
punctures; front dull, but a crescentic shining space in front of 
middle ocellus; mesothorax and scutellum shining, but distinctly 
and quite closely punctured; scutellum with a median sulcus; area 
of metathorax large, dull, with a fine uniform granular sculpture 
(under microscope fine irregular rugae, the spaces between them 
very delicately reticulate or lineolate); hind spur of hind tibia with 
two distinct obtuse teeth, and others minute and rudimentary. 

ffab. —King George's Sound, W.A. Resembles H. clarigaster 
Ckll., but abdomen much broader and duller, and flagellum not 
distinctly red beneath. Easily known from ff. ewarti Ckll. by the 
dull abdomen, colour of legs and sculpture of thorax. 

IlALiriUS LA\ OROEN SIS #/). HOF 

9 . Length about 7 mm., but anterior wings short, hardly 5 
mm.; head and thorax shining yellowish green or golden green, the 
mesothorax, especially posteriorly, with strong coppery tints, the 
vertex bluish green, not brilliant, the scutellum highly polished, 
almost impunctate; tegulae very dark reddish; wings hyaline, with 
large black stigma; first recurrent nervnre meeting second inter 
cubitus; outer intercubitus and recurrent obsolescent; trochanters 
black; femora black, red at apex, and middle and hind ones more 
or less red at base; tibiae and tarsi clear bright ferruginous; 
abdomen dark olive green, highly polished, without bands, the 
caudal rima red; venter with a scopa of long curled hairs, nead 
broad; face very broad; mandibles red; face with a slight coppery 
suffusion; clypeus shining, with strong punctures; front with longi¬ 
tudinal striae, not at all transverse in front of middle ocellus; 
antennae black, a little reddened at apex; mesothorax with scattered 
fine punctures on a very delicately lineolate surface, and minute 
branched hairs; pleura finely striate (plicatulate); area of meta- 
thorax coarsely reticulate, the areas between the ridges shining. 

Hob .— Lavoro Plantation, Guadalcanal I., Solomons, July-Sept., 
1923,2 9 (C. E. Hart). 

Allied to If. ewterus Ckll., but in front below ocelli without 
transverse striae, femora broadly reddened at apex, mesothorax with 
coppery tints, and abdomen with a ventral scopa. I thought to name 
it after its discoverer but there is already an H. hartii Robertson. 
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Halictus creti nicola Friese. 

1909. Haliotus cretirtioola Friese, Ann. Mus. Nat. Hung., vii, p. 190. 
3 , 9 , New Guinea. 

Hab. —Mt. Lamington district, Northern Division, Papua, May, 
1927, 9 (C. T. McNamara). Exceedingly close to the Australian 
H. urbanus Smith, but the face is narrower, obscure green, the 
area of metathorax is shorter, and the first abdominal tergite has the 
hind margin shining brown. 

Halictus bursarle Cockerell . 

1916. Halictus bursaricc Cockerell, Mem. Queensland Mus., v, p. 
203. Caloundra, Q. 3 . 

Hab. —Mt. Tambourine, Queensland, Dec. 19, 1925, 6 3 (A. 
Musgrave and G. P. Whitley). 

Halictus eboracensis Cockerell . 

1918. Halictus eboracensis Cockerell, Mem. Queensland Mus., vi, 
p. 117. 3 , Ebor, N.S.W. 

Hab .—Barrington Tops, N.S.W.. Jan. 20-24, 1927, 3 $ (T. G. 
Campbell). 


Halictus bicingulatitr Smith. 

1853. Halictus bicingulatus Smith, Cat. Ilym. B.M., i, p. 57. 9 . 

Hab .—National Park, N.S.W., 1.12.1906, 9 (C. Gibbons). 

Halictus seductus Cockerell. 

1914. Halictus seductus Cockerell, Ann. Mag. Nat. Hist., (8), xiii, 
p. 512. 9 , Windsor, Victoria. 

H#b. —Launceston, Tasmania, 7.11.1915, 9 (F. M. Littler). 
Halictus lanariellus Cockerell. 

1916. Halictus lanariellus Cockerell, Proc. Acad. Nat. Sci. Philad., 
p. 373. 9 , Yarrawin, N.S.W. 

Hab .—Middle Harbour, N.S.W., Dec. 30, 1905, 3 (C. Gibbons). 
This was described from the female. The male with the same sculp¬ 
ture, area of metathorax, etc., is a little over 7 mm. long, quite 
slender, without hair-bands on abdomen. The clypeus has a large 
white transverse apical spot; antenn® long, black, with the flagellum 
very faintly brownish beneath; mesothorax polished but with 
distinct punctures; stigma dull ferruginous; tegul® rufopiceous; 
legs slender, entirely dark. 



230 


RECORDS OF THE AUSTRALIAN MUSEUM. 


Halictus skminitbns sp. nov. 

9 . Length about 7-3 mm,; fairly robust, black, including 
mandibles, antenna* and legs; tegula* very dark reddish, almost 
black; wings greyish-hyaline, stigma and nervures dark fuscous; 
face very broad; clypeus short and convex, moderately shining, not 
at all sulcate, and with irregular punctures; supraclypeal area dull; 
hair of head and thorax thin and dull white; mesothorax in middle 
polished, with not very dense punctures, but the anterior corners 
are broadly quite dull (cross-striated under microscope), the dull 
patch triangular, with its acute posterior corner almost reaching 
scutellum, the dull sharply separated from the polished area; 
scutellum large and flattened, not at all sulcate, shining, very 
minutely punctured; tubercles pointed; white tomentum of post- 
scutellum only conspicuous when seen from the side; area of meta¬ 
thorax very large, without any shining rim, its surface very 
delicately and minutely lineolate, the middle portion more or less 
reticulate; mesopleura dullish, first recurrent nervure joining 
second cubital cell near end; outer recurrent and intercubitus 
weakened; legs with white hair; hind basitarsi with a conspicuous 
red apical tuft; abdomen moderately shining, very finely punctured, 
second segment at base with lateral white hair-patches, third and 
fourth with basal bands of white tomentum; venter with long 
glittering white hair, not forming a curled scopa. 

Hab. —Wyalcatchem, W. Australia, Aug. 30, 1926, 2 9 (A. J. 
Nicholson). Very like II. orbatun Smith, H. in&tdbilis Ckll., and 
H . imitans Ckll. but easily known by the contrasting polished and 
dull areas on mesothorax. The dark teguljp are also distinctive. 

Genus PARAsriiEooDES Smith. 

1853. Parasphecodes Smith, Cat. Hym. B.M., i, p. 39. 

Parasphecodks tooloomensis Cockerell 1929 var. muhgravei 

var. nov. 

9 . Has the head, mesothorax and metathorax entirely black, 
while the scutellum and postscutellum are clear bright ferruginous. 
The prothorax is red, but the pleura black slightly suffused with red; 
antennae black, with the flagellum obscurely reddish beneath, legs 
red; abdomen with the basal half dark reddish, the apical half 
black. Whether this represents an individual variation or a sub¬ 
species it is impossible to say at present. 

Hab. —National Park, Macpherson Range, Queensland, Dec. 22, 
1926 (A. Musgrave). 

Parasphecodrs lichatus Smith. 

1853. Paraaphecodes lichatus Smith, Cat. Hym. B.M., i, p. 40. 9, 

West Australia. 
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Hal. —Eradu, W. Australia, Sept. 8, 1926, 3 9 (A. J. Nichol¬ 
son). Kojarena, W.A., Sept. 6, 1 9 (A. J. Nicholson). 

Family MELETIDiE. 

Uenus Crooisa J urine. 

1807. Crocisa J urine, Litt. Leitg. (Erlangen) Intile. Blatt., p. 164. 
1807. Crocisa Juriuc, Nouv. M£th. ("lass, llymenopt., p. 239. 

Crocisa gemmata Cockerell. 

1911. Crocisa gemmata Ckll., Proo. Linn. Soc. N.S.W., xxxvi, p. 
166. 9 , 6 , Solomon Is. 

Hal .—Lavoro Plantation, Guadalcanal I., Solomon Is., 1925 
(C. E. Hart); Buoi (Bougainville), Buka Passage, Sept. 2, 1922 
(E. O. Pockley); Huvai, Bougainville, Sept. 26,1922 (E. O. Pockley). 

• 

Grocisa (veruleifrons IP. F . Kirly . 

1883. Crocisa ccrrulcifrons Kirby, Proo. Zool. Soc. Lond., p. 343. 
9 , Maroe, Timor Laut. 

Jfal .—Two females collected by E. (). Pockley in British New 
Guinea. Koitaki, 512.5.1921; Sogeri to Port Moresby, July 26, 
1921. 

Grocisa quartin.e Cribodo. 

1884. Crocisa quart ina* Gribodo, Bull. Soc. Entorn. Ital., xvi, p. 272. 
9,6, Mackay, Took town, Queensland. 

Hal. —Two males collected by E. O. Pockley; Urikituru, British 
New Guinea, 22.6.1921. One has the abdominal markings rich 
\iolaceous blue; the other has them almost emerald colour, and has 
the anterior lateral spots of the mesothorax confluent with the 
anterior marginal band, which also is continuous with the median 
mark, the latter appearing merely as a backwardly directed process 
from the band. Tn both, the band on the second tergite is narrowly 
interrupted. This is a more robust insect than C. carulcifrons , with 
the basal band of the abdomen not or hardly interrupted, and the 
posterior black incision in this band subtriangular, not produced 
laterally as in C. carruleifrons . C . quartinw was described from 
Celebes, but Friese (1909) cites several localities in New Guinea. 

Species of Crocisa from Mt. Lamington district and Fly River, 
New Guinea, appear to have been in alcohol, and are quite unfit 
for study. Collectors should be warned not to put bees in any liquid. 

Family ANTHOPJIORID^. 

Genus Anthophora Latreille . 

1804. Anthophora Latreille, Hist. Nat. Crust. Ins., xiv, p. 45. 
c 
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Anthophora sapiens Cockerell . 

1911. Anthophora sapiens Ckll., Proc. Linn. Soc. N.S.W., xxxvi, p. 

167. $ , Solomon Is. 

Hob. —Lavoro Plantation, Guadalcanal I., Solomon Islands, 
Sept., 1927, 16 $ (C. E. Hart). This species was described 

from the females, though in the original publication the 
sign is printed upside down. The male has the scape broadly light 
in front; clypeus light with a broad black mark on each side coming 
to a sharp point a little more than half way down. The blade of 
the maxilla is fully 4*5 long, while in the female it is less than 4. 
The nearest relative is A. aurata Friese, from New Pomerania, but 
that has much darker hair on the thorax. 

Anthophora vigilans Smith. 

1860. Anthophora vigilans Smith, Proc. Linn. Soc., Zool., i\, p. 92. 

n. 1. $, Celebes. 

Hob. —Four females from New Guinea; Mt. Lamington district, 
July, 1927 (C. T. McNamara), and Koitaki, May 5-12, 1921 (E. O. 
Pockley). This extends from Celebes and Amboina to New Guinea. 
The New Guinea specimens have the tegument of the legs very dark, 
and the abdominal bands vary from a warm light reddish brown to 
more or less pale green. Comparison with a good series from Celebes 
might indicate racial differences deserving recognition. 

A. vigilans has been regarded as a variety of A. zonata L., 
although it looks very different. It is really very close to 1. 
cingulata Fabr., which Friese wrongly calls A. crneta Fabr., the 
latter name really pertaining to an African species. A female from 
the Mt. Lamington district, New Guinea, July 23 24, 1927 (C. T. 
McNamara) has green bands, and is extremely like Australian .4. 
cingulata , only the bands are rich emerald green, quite a different 
shade of colour. Although I am convinced that this is only a variety 
of A. vigilans , it is so distinct in appearance that it deserves a name, 
as follows: 

Anthophora vigilans rar . mcnamarje var. nov. 

9 . In general like A. cingulata, but abdominal bands broad 
and very bright emerald green glistening but not very shiny, more 
or less overlaid at base with golden hairs; eyes black or dark brown; 
hair on outer side of hind tibiae bright ferruginous, with no apical 
white tuft. The hair of the thorax above is bright ferruginous; on 
pleura pallid, but not white. The clypeus has a pale reversed T, 
and the scape has a light mark in front, wings dusky. 

Anthophora zonata ( Linne ): 

1738. A pis zonata Linne, Syst. Nat. Ed., x, p. 576. 

Hah. —Buna to Saputa, British New Guinea, June 3, 1921, 9 
(E. O. Pockley). This has white hair on outer side of hind tibiae, 
and agrees with Am zonata which I have from Formosa. 
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Family MEGACHILIDJE. 

Genus Ccelioxys Lair exile. 

1809. Ccelioxys Latreille, Gen. Crust, et Ins., iv, p. 106. 

Ccelioxys weinlandi Schulz . 

1904. Ccelioxys u einlandi Schulz, Berlin Ent. Zeitsckr., xlix, p. 235. 
New Guinea. 

Hub. —Mt. Lamington, Papua, May, 1927, $ (C. T. McNamara). 
Ccelioxys smithii Dalla Torre. 

1800. Ccelioxys intrude ns Smith, Proc. Zool. Soe. Loud., iv, Suppl.. 
p. 132. 9 (nec p. 92). Batehian. 

1890. Crrlioxys smithii Dalla Torre, Cat. Hym., x, p. 493. 

Hab. —Mt. Lamington, Papua, May, 1927, <$ (C. T. McNamara); 
abdomen octodentate, as Friese has described. 

Genus Lithurgus Bcrthold. 

1825. “Litliurge" Latreille, Fam. Nat. Regne Anim., p. 463. Mono¬ 
type Centris cornuta Fab. Vernacular only. 

1827. Lithurgus Bertliold, in Latreille, Nat. Fam. Thierr., p. 467. 
Monotyjie Centris cornuta Fabr. 

1829. Lithurgus Latreille. in Cuvier, Le Regne Animal, 2nd Ed., v, 
p. 350. 


Lithurgus scabrosus (Smith). 

1858. Megachile scabrosa Smith, Journ. Linn. Soc. Lond., Zool., iii, 
p. 134, n. 2. 9, Aru. 

Hub. —Daru, Papua, Feb. 20,1923, 2 $ (Cowley). 

Lithurgus scabrosus froggatti (Cockerell). 

1929. Lithurgus scabrosus Cockerell, Ann. Mag. Nat. Hist., x, (3) 
p. 197 (re synonomy). 

Hab. —Malekula, New Hebrides, 2 9. These differ from the 
original specimen (from Epi) in the more evident, though exces¬ 
sively fine, abdominal bands. The wings are conspicuously dusky, 
and might be described as dilute fuliginous. 

This was described as a variety of L. albofimbriatus Sichel. It 
agrees with L. scabrosus Smith from New Caledonia and Mindanao 
(Philippine Is.) in having the first recurrent nervure enter the 
extreme basal corner of the second cubital cell, whereas in L. albo - 
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fimbriatu8 from Tahiti and the Hawaiian Islands, it goes distinctly 
beyond the corner, leaving an appreciable interval. On this basis 
the form from Vavau, Tonga Is., is L. scabrosus, but it has quite 
dusky wings. One from Apia, Samoa, should be L. aibofimbriatus. 

Perkins and Cheesman (1928) treat L. albofimbriatus (described 
from Tahiti) as a synonym of L. scabrosus (Sm.), which originally 
came from the Aru Islands. It is, however, noteworthy that they 
describe a new L . brachipes, based on a male collected in Samoa 
in 1875. It is possible that there are several species in this group, 
which will be separated when the males have been studied; but as 
matters now stand, it is difficult to define more than one valid 
species. 


Lithubgus atratiformis Cockerell. 

1905. Lithurgus atratiformis Ckll., Ann. Mag. Nat. Ilist., (7) xvi, 
p. 295. 9. 

Hab. —One Fly River, New Guinea (Geo. Soc. Exp.). 

Lithurgus rubricatus Smith. 

1853. Lithurgus rubricatus Smith, Cat. Hym. B.M., i, p. 146. 9, 

Australia. 

Hab. —Byfield, near Yeppoon, Q., Oct., 1924. A small female 
(A. Musgrave). 


Lithurgus fortis sp. nov. 

9 . Length 13 to 17 mm.; black, robust, with entirely black 
ventral scopa; tongue extremely long; prominence on face large, 
tuberculate, with a transverse arched keel; clypeus rugose, apically 
with a beard of long dull red (a sort of purplish red) hair; front 
and sides of face above with red hair, vertex with thin black hair; 
antennae short, black; cheeks with long red hair; mesothorax and 
scutellum bare, entirely dull, the mesothorax transversely rugose; 
sides of thorax with much long red hair, but a little dark hair 
behind the hind wings; area of metathorax shining, with a trans¬ 
verse concavity; tegulae black; wings smoky, second cubital cell 
receiving first recurrent at extreme base; legs with black hair, long 
red hair on anterior trochanters; abdomen above shining, very 
minutely punctured, wholly without bands; hair at apex dense and 
black. 

Hab. —Solomon Islands, 18 9. Type from,Lavoro Plantation, 
Guadalcanal Island, Sept, 1927 (C. E. Hart, K.57715). Seven others 
come from the same place; five from Banoni, Bougainville, Oct. 20, 
1922 (E. O. Pockley); five are simply marked Solomon Islands (C. 
M. Woodford). A very distinct species, easily known by the black 
ventral scopa, and red hair on thorax. 
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Genus Megachile Latreille. 

1802. Megachile Latreille, Hist. Nat Fourmis, p. 434. 

Megachile nidulator Smith. 

1864. Megachile nidulator Smith, Journ. Linn. Soc. ZooL, viii, p. 
92, n. 4. 9, N. Guinea. 

Hab. —Mt. Lamington district. Northern Division, Papua, July, 
1927,1 9 (O. T. McNamara). 

Megachile puetiosa Friese. 

1908. Megachile albobasalis Friese, Nova Guinea, v, Zool., tab. xv, 

f. 13. 9, Queensland (nec Smith, 2879). 

1909. Megachile pretiosa Friese, Ann. Mus. Nat. Hung., vii, p. 251. 
9, Cairns, Q. 

Hab. —New Guinea: Mt. Lamington, May, 1927, 8 9 (C. T. 
McNamara); Mt. Lamington district, July, 1927, 3 9 (C. T. 

McNamara); Urikituru to Sogeri, June 22, 1920 (E. O. Pockley); 
Iorabiwa to Urikituru, June 21, 1921 (E. O. Pockley); Koitaki, 
May 5-12, 1921 (E. O. Pockley). The type of M. pretiosa was said 
to come from Cairns, Q.; I have not seen it from Australia. 

Megachilk iiertlei (FriVae). 

1914. Xylocopa bryorum vnr. hcrtlci Friese, Tijds. Ent., lvii, 61. 
9, Finscliafen, New Guinea. 

Hab .—New Guinea: Mt. Lamington, May, 1 9 (C. T. 

McNamara); Mt. Lamington district, July, 5 9 (C. T. McNamara); 

Megachilk lachesis Smith % 

1860. Megachile lachesis Smith, Journ. Proc. Linn. Soc. Zool,, iv, 
Suppl., p. 133, n. 2. 9 , Batchian. 

Hab. —Suvai, Bougainville, 27.9.1923 (E. O. Pockley); and the 
following from New Guinea: Mt. Lamington, May, 5 9 , 1 $ (O. T. 
McNamara); Koitaki, May 5-12 (E. O. Pockley); Mabu Duan, April 
6 (E. O. Pockley); Kevema, March 20 (E. O. Pockley); Urikituru 
to Sogeri, June 22 (E. O. Pockley). 

Megachile ustulata Smith. 

1862. Megachile ustulata Smith, Trans. Entom. Soc. Lond., (3) 1, 
2, p. 61, n. 1. 9 , Australia. 

Hab .—National Park, Macpherson Range, Q.; Dec. 18-24, 1926 
(A. Musgrave). One is also labelled R. Illidge. 
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Megachile mystacea (Fabricius). 

1775. Apis mystacea Fabricius, Syst. Entom., p. 385, n. 41. New 
Holland. 

Hab. —Sydney, N. S. Wales (C. Gibbons); Rockhampton, Q. 
Oct., 1924 (A. Musgrave). This is another of the species discovered 
by Banks on Captain Cook’s first expedition. 

Megachile iienrici Cockerell. 

1907. Megachile henrici Cockerell, The Entom., xl, p. 223. $. 

Hab. —Sydney, N. S. Wales (C. Gibbons). 

Megachile insularis Smith . 

1858. Megachile insularis Smith, Journ. Proc. Linn. Soc. Zool., iii, 
p. 134, n. 3. $ , Am. 

Hab. —Mt. Lamington, Papua, May, 1927, 1 9 (C. T. 

McNamara). The wings are darker than in the typical form from 
the Aru Islands. The Australian M. pictirentris Smith is closely 
allied. 


Megachile nigrohirta Friese. 

1909. Megachile placida Smith var. nirgohirta Friese, Ann. Mus. 
Nat. Hung., vii, p. 250. New Guinea; New Britain; Roon Is. 

Hab. —Mt. Lamington district, Papua, July, 1927, 1 9 (C. T. 
McNamara). Described as a variety of M. placida Smith, but I 
believe a distinct species. 

Mkgachile albomargivata Smith . 

1879. Megachile albomarginata Smith, Descr. New Sp. FTymen., 
p. 66, n. 16. 9 , New Caledonia. 

Hab. —New Caledonia, 1 $ (Dr. MaiJeret). 

Megachile australis Lucas. 

1876. Megachile australis Lucas, Ann. Soc. Entom. France, (5) vi, 
p. 303. 9 , New Caledonia. 

Hab. —New Caledonia, 3 9 (Dr. Maileret). 

Megachile biroi Friese. , 

1909. Megachile biroi Friese, Ann. Mus. Nat. Hung., vii, p. 235 
9 f $ , Milne Bay, New Guinea. 

Hab .—Mt. Lamington, Papua, May, 1927, 4 $ (C. T. 

McNamara). 
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Megachile hackeri Cockerell . 

2913. Megachile hackeri Cockerell, The Entomologist, xlvi, p. 166. 
$, 9 , Brisbane, Stradbroke Is., Queensland. 

Hab. —Sydney, N.S.W., 2 9 (C. Gibbons). 

Megachile quinquelineata Cockerell . 

1906. Megachile quinquelineata Cockerell, Ann. Mag. Nat. Hist., 
(7) xvii, p. 534. 9 , Queensland. 

Hab. —Byfield, near Yeppoon, Q., Oct.. 1924, 9 (A. Musgrave). 
Megachile cetera Cockerell . 

1912. Megachilc cetera Cockerell, Ann. Mag. Nat. Hist., (8) ix, 
p. 220. 9 , X. 8. Wales and Victorian localities. 

Hab .—Botanical Gardens, Sydney, No\. 6, 1912, 9 (A. 

Musgrave). 


Megachilk rcfapicata Hp . nor . 

9 . Length about 9 mm.: black, of parallel-sided type; sixth 
abdominal tergite and sternite rather dark red, but fifth entirely 
black; ventral scopa entirely pure white. Head broad, with very 
conspicuous triangular lateral patches of dense pure white, the 
triangles with the broad base on the anterior orbits, the apex at the 
antenna; mandibles black, elongated, without distinct teeth; 
clypeus very broad, extremely densely punctured, the marginal 
region shining, the margin without teeth, except a feeble indication 
of a median denticle; supra clypeal area heavily punctured except 
on disc, whence it is smooth and polished; flagellum dull red 
beneath; front dull, very densely punctured; vertex and cheeks very 
broad, lower anterior part of cheeks shining; hair of head and 
thorax scanty, but long white hair on scutellum and metathorax; 
mesoyiorax dull, excessively densely punctured; scutellum shining, 
with large separate punctures; area of metathorax dull; tegulae 
black; wings clear, with dark stigma and nervures; second cubital 
cell very long, receiving recurrent nervures about equally distant 
from base and apex; legs black, with pale hair, white on inner side 
of hind tarsi; abdomen well punctured, moderately shining, with 
weak pale bands, and a white patch at each side of first segment; 
second and third segments with a transverse median area which is 
polished and sparsely punctured. 

Hab .—Almaden, North Queensland, April 25, 1928 (W. D. 
Campbell). In the tables this runs to M. apicata Smith, and is in 
fact closely allied, differing by the broader face (broadening rather 
than narrowing below), the shining scutellum with sparse large 
punctures, the apical segment of abdomen not black in middle, etc. 
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Mbgachile oculipbs Cockerell, 

1910. Megachile oculipes Cockerell, Ann Mag. Nat. Hist., (8) vi, 

p. 363. $ , Townsville, Queensland. 

Hab. —King George’s Sound, Western Australia, . 

Mkgaciiilk fulvomarginata Cockerell . 

1906. Megachile fulvomarginata Cockerell, Ann. Mag. Nat. Hist., 

(7) xvii, p. 531. 9 , Queensland. 

Hah .—Almaden, Chillagoe district, North Queensland, April, 
1927, $ (W. D. Campbell). Closely related to J/. rdicta Cockerell, 
but easily separated by the long mandibles, the edge fringed with 
fulvous hair, the orbits dherging below, etc. 

Megachile carteri np. nov. 

$. Length 8-7 mm.; black, robust, but of parallel sided type; 
ventral scopa white with a faint creamy tint, short and black on 
last segment; sides of face, cheeks, tubercles and metathorax with 
conspicuous white hair; clypeus with short inconspicuous fuscous 
hair, appearing black in sharp contrast with the dense white hair 
in angles between clypeus and eyes; vertex, mesothorax, and scute! 
lum with very inconspicuous short fuscous hair; face broad, eyes 
slightly converging below; eyes dark brown; mandibles very short 
and broad, rather obscurely quadridentate; clypeus dull, very 
densely and cbarsely punctured, with no smooth median line; apical 
margin of clypeus shining, in middle with a \ery small shallow 
emargination, and a pencil of pale orange hair projecting below 
each side of the emargination; supraclypeal area shining, with 
strong irregular punctures; front entirely dull; antennae entirely 
black; vertex with large distinct punctures; mesothorax and 
seutellum dull and very closely punctured, the scutellum exces 
sively closely and finely; area of metathorax dull; tegulae black; 
wings dilute brownish, stigma and nervures black; second cubital 
cell very long, receiving first recurrent nervure further from base 
than second from apex; legs black with pale hair, dense and white 
on outer side of mid tarsi; red on inner side of hind tarsi; hind 
basitarsi somewhat broadened, but not nearly as broad as the tibia*; 
abdomen finely punctured, first segment with a patch of white 
hair at each side, segments 2 to 5 with very narrow (not broadened 
laterally) pure white hair-bands, failing in middle on second; sixth 
segment abruptly descending, not conspicuously hairy. Hind basi¬ 
tarsi fringed posteriorly with chocolate coloured hair. 

Hab .—Kuranda, North Queensland (H. J. Carter). 

Near to V. simplex Smith, differing by lack of white hair on 
clypeus and of pale pruinose pubescence covering apex of abdomen; 
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and the bands of the abdomen are narrower at sides. There is no 
black hair at sides of scopa. Named after the eminent coleopterist 
who collected it. 


Megachile papuana sp. nov. 

9. Length about 11 mm.; black with clongate-cordiform 
abdomen; ventral scopa white with a faint creamy tint, black on 
last segment, and at extreme sides of others; mandibles entirely 
black; flagellum ferruginous beneath; face and front with much 
Jong pale yellow hair, vertex with black hair, but edge of occiput 
with a little yellow; cheeks and pleura with long white hair; thorax 
above with thin dark hair, conspicuous on scutellum, but the 
margins of the mesothorax with pale yellow hair, and two pale 
yellow marks on mesothorax anteriorly; tegulae black; wings dusky: 
legs black, with pale hair; hair on inner side of middle tarsi 
brilliant orange red, but on inner side of hind tarsi darker red, but 
appearing brown in some lights; abdomen with narrow slightly 
yellowish bands; last tergite appearing bare, with a vaguely 
indicated broad band of short pale hair across the middle. 

Jfab. —Mt. Lamington, Papua, May, 1927 (C. T. McNamara). 1 
have not described this at greater length because it is in most 
respects identical with the common Australian Jf. macularin D.T. 
It differs by the darker wings, the last tergite not pale haired at 
base, and the abdominal bands narrower. It is also very close to 
If. auntrali* Lucas from Xe>\ Caledonia but is easily separated by 
the yellowish pubescence. M. caption is Ckll. is also related, but not 
so closely. 1 hoped at first to identify this with Jf. chyzeri Friese, 
but the face is different, aud the mandibles are not red at end. 

MeGACUILE MCNAMARA* #/>. HOC. 

9 . Length about 9 to 9*7 mm.; black, including mandibles, 
antenna* and tcgulac; wings rather dilute fuscous, shining, viola 
ceous, paler basally: scopa rather short and dense, entirely choco 
late'colour, but glistening, so that in some lights it appears pale 
brown; abdomen with narrow white hair-bands developed only at 
sides, so that they are little visible in dorsal view, and they may be 
absent beyond the third segment; hair on inner side of tarsi orange 
ferruginous; hind femora and tibiae posteriorly with short white 
hair, producing a silky effect. Eyes dark brown; mandibles rather 
short, feebly bidentate; clypeus entirely dull, with excessively dense, 
partly confluent punctures, and a more or less distinct median raised 
line or carina, lower edge straight; vertex shining, with distinct 
punctures, neither vertex nor checks very broad, cheeks with con¬ 
fluent punctures; mesothorax and scutellum densely punctured, 
scutellum rather prominently bulging posteriorly; area of meta¬ 
thorax entirely dull: head and thorax with very little hair, but 
conspicuous pale hair on tubercles and metathorax, and forming a 
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white band just below the wings from tubercles to metathorax; 
abdomen shining, delicately punctured, last segment obliquely 
descending, not hairy; second cubital cell very long, receiving second 
recurrent nervure nearer apex than lirst to base. 

Hob. —Mt. Lamington district, Papua, July, 7 9 (C. T. 

McNamara). 

Peculiar for the short, stiff, chocolate coloured ventral scopa 
and the dark wings. T do not know any closely allied species. 

Family XYLOCOPIDJE. 

Genus Mksotrichia Westwood. 

1838. Mesotrichia Westwood, Trans. Ent. Hoc. Lond., ii, 2, p. 112. 

Mesotrichia finschiana {Friese). 

1914. Xylocopa provida var. finschiana Friese, Tijds. Entom., vii, 
p. 61. 9 , New Britain. 

Hub .—Elima to Oivi, 10.6.21, British New Guinea, 9 (E. O. 
Pockley). Described from New Britain, as Xylocopa provida var. 
finschiana. The first intercubitus lacks the lower third. This is 
certainly very close to M. perkinsi (Xylocopa perkinsi Cameron), 
but that appears to be larger (24 mm.) and Cameron says that the 
upper and lower halves of the recurrent nervure form an angle al 
their junction, which is not true of our insect. 

Mesotrichia bryokum ( Fabricius ). 

1775. Apis bryorum Fabricius, Kvst. Ent.. ii, p. 381. <$, New 

Holland. 

Hah .—Seven females from New Guinea, Mt. Lamington, May 
|C. T. McNamara): Mabu Duan, April 6, and Hogeri to Port 
Moresby, July 26 (E. O. Pockley), and Port Moresby. 

Genus Lehtis Lcpellctier . 

1825. Lestis Lepelletier, Encycl. Method. Insect., x, p. 795. 

Lestis iERATA Smith 1851 var. oibbonsi var. nov. 

6. Black band on middle of thorax in front broader; thorax 
above yellowish green, the shining disc of mesoth’drax golden green; 
abdomen shining yellowish green, with strong pink and lilac 
suffusion; first segment with a band of peacock green along hind 
margin. 

Hab .—National Park, N.S.W., 2.8,1914 (C. Gibbons). 



BBSS IN THE AUSTRALIAN MUSEUM COLLECTION—COCKERELL. 241 


Family CERATINID.E. 

Genus Allodape, Lepelletier. 

1825. AUodape , Lepelletier, Encycl. Method. Insect., x, p. 18. 
Allodape simillima Smith. 

1854. Allodape simillima Hmith, Tat. Hymen. B.M., ii, p. 229, n. 8. 
9 , Australia. 

Hah .—Two 9 from Berowra, N.8.W., Dec. 11 (T. G. Campbell), 
differ greatly in size, but fall in the series 1 have at present as 
A. simillima. This series is so diversified that 1 suspect a mixture 
of species. Field observations and male specimens are urgently 
needed. 


Allodape uxicolou Smith. 

1854. AUodape unicolor Smith, ('at. Ilymen. B.M., ii, p. 230, n. 6. 
9 , Australia. 

Hah .—Two from Hurray Island, Torres Straits. 


Genus Exonura Smith. 

1854. Exonura Smith, ('at. Ilymen. B.M., ii, p. 232, n. 20. 
Exonura hicolok Smith. 

1854. Exonura bicolor Smith, Cat. Hymen. B.M., ii, p. 232, n. 1. 
9 , Tasmania. 

Hah .—Middle Harbour, X.K.W., Dec. 30, 1905, 9 (C. Gibbous). 


Exonura albolixeata sp. nor. 

Length about 5-5 mm.; head and thorax shining black; 
abdomen broad, dusky red, the base of the first tergite black, and 
second and third tergites with poorly defined blackish bands; labrum 
and mandibles red; clypeus with a very narrow creamy-white band, 
a little enlarged at the lower end, and surmounted by an incon 
spicuous transverse bar at upper; small elongate lateral face- 
marks next to eyes; scape light in front; flagellum entirely dark, 
hardly brownish beneath; tubercles black, fringed with white hair: 
wings hyaline; stigma large, ferruginous; nervures pale; legs black, 
anterior tibia 4 red in front, and their tarsi rather dusky red; hind 
basitarsi with much stiff black hair. 

Hah. —Ulong, East Dorrigo, X.S.W. (W. Heron). Easily known 
by the combination of linear clypenl stripe, lateral face-marks, dark 
tubercles and legs. 
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Family APIDJE. 

Genus Trigona Jurine. 

1807. Trigona Jurine, Nouv. M£th. Class. Hymen,, p. 245. 

Trigona planifrons Smith. 

1864. Trigona planifrons Smith., Jonrn. Linn. Soe. Zool., vii, p. 93, 
n. 2. Worker. New Guinea. 

Hah. —New Guinea, 19 workers. Fly River (Geo. Soc. Exp.); 
Mt. Lamington district, July, 1927 (C. T. McNamara); Mt. Laming* 
ton, May, 1927 (C. T. McNamara). Some are labelled No. 5. 
Compared with T. oanifrons Smith, the face and front appear bare 
and polished, not hoary with pubescence, but in the proper light 
it is seen that the surface is thinly white-pruinose. There is a red 
spot at extreme base of antenme. Clypeus sometimes reddish. This 
is the largest black species in the New Guinea fauna, the length 
being about or almost 6 mm. Jt was discovered by Wallace. 

Trigona cixcta Friese. 

1898. Trigona cincta Friese, ex Mocsary mss. Termes Fuzeteck, xxi, 
p. 430. New Guinea. 

Hah. —New Guinea, 15 workers. Mt. Lamington district, duly, 
1927 (C. T. McNamara); Mt. Lamington, May, 1927 (C. T. 
McNamara). Easily known by the very small size and pale yellow 
or whitish markings. 

Trigona cincta Friese suhsp. percixcta nov. 

Hah. —This name is proposed for the larger (about 5 mm. long) 
Australian race, found at Hermannsberg, Finke Ri\er. See Trans. 
Amer. Ent. Soc., xxxvi (1910), p. 247. 

Trigona sapiens Cockerell. 

1911. Trigona sapiens Ckll., IToc. Linn. Soc. N.S.W., xxxvi, p. 176. 
Worker, Solomon Island. 

Hah. —Eleven workers from New Georgia, W. Solomons, 1925 
(J. H. L. Waterhouse). 

This may not be separable from T. Iwviceps Smith. I find that 
the front may be hairy, as described, or it may be so thinly pubescent 
that it seems nearly hairless. One specimen has'the abdomen and 
hind part of the thorax reddish brown, but it is evidently immature. 
In fully matured specimens the abdomen is shining black. 

Smith described T. Iwviceps from Malacca and New Guinea, and 
said that the abdomen was ferruginous, or (in his Latin description) 
chestnut red. At Oxford I found in the Wilson Saunders collection 
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T. Iceviceps from the Aru Islands, and the abdomen was reddish 
black. It seems probable that two species have been confused under 
this name. The male of T. sapient* has not been described, but I 
refer here eight from Lavoro Plantation, Gaudalcanal Is., Solomons 
(C. E. Hart). The face is narrower than in the female, the orbits 
strongly converging below; scape black, red at each end: flagellum 
long, black. The third antennal joint is extremely short; the 
flagellum joints have a minute reticular or scale-like sculpture. The 
end of the abdomen shows on each side a very long filiform lateral 
process, creamy-white at end (stipites); while from the extreme 
apex project laterally, at right angles to the axis of the body, a pair 
of long structures (sagittse), broad basally, but tapering apically 
and very sharply pointed. 

Trigona lamingtonia *p. not?. 

Worker. Length 6*5 mm.; head and thorax shining black, the 
metathorax red; abdomen narrow, shining, bright ferruginous, with 
the apical margins of the segments narrowly but conspicuously 
blackened; tubercles red; teguhe dark rufopiceous; wings dusky 
(blackish not yellowish), stigma large and black; legs black, tarsi 
more or less reddened at tips; hind tibia* very broad, with a fringe of 
black hair. Head large, face broad, not conspicuously hairy, but 
looked at obliquely from above the sides of the face appear greyish 
from fine tomentum; mandibles pale red, darker at apex, apical 
margin rounded, but the inner corner with a prominent tooth; malar 
space well de\eloped, but broader than long; flagellum light 
ferruginous beneath, very dark above; scape black, red at extreme 
base, and slightly so at apex; mesothorax polished, more or less 
reddened along hind margin; dark hair of scutellum very thin and 
short. 

Hub .—Two workers. Type from 31t. Lamington, May, 1927 
((). T. McNamara); the other Mt. Lamington district, July, 1927 
(C. T. McNamara) New Guinea. Nearest to T. fiaeirentris Friese, 
but shining, the clypeus not yellowish, and the abdomen with linear 
darlf bands. 


Trigona carbonaria Smith. 

1854. Trigona carbonaria Smith, Tat. Hymen. B.M., ii, p. 414, n. 
44. Worker. Australia. 

Hab. —Ourimbah, N.S.W., Nov., 1906 (0. Gibbons); National 
Park, N.S.W., Dec. 17, 1905 (C. Gibbons). 



STUDIES IN AUSTRALIAN ATHECATE HYDROIDS. 

No, II. Development of the Gonophores and Formation 
of the Egg in Myriothela australis , Briggs.* 

By 

E. A. Briggs, D.Sc., 

Lecturer in Zoology, University of Sydney. 

(Plates xlii-xliv, and Figures 1-4.) 

Introduction. 

Previous to the publication of Benoit’s exhaustive researches 
into “L’Ovog&i&se et Les Premiers Stades du D6veloppement chez 
La Myrioth&le et chez La Tubulaire,” 1 our knowledge of the more 
salient features in the development of the gonophores of Myriothela 
was based on the works of the earlier investigators, in particular 
Allman (1875), Korotneff (1880 and 1888), and Hardy (1891). 
Although Labb6 (1899), in his work on Myriothela and Tuhularia 
studied the oogenesis of these genera in more or less detail, he 
assumed that the origin of the germ-cells and the development of 
the gonophores were sufficiently well established to enjoin no further 
investigation into these problems. Consequently he confined his 
attention almost exclusively to the mode of formation of the egg, 
but from his observations w r as unable to reconcile this with the 
normal cycle of oogenesis in the Metazoa. 

Unfortunately J&derholm’s excellent description of the 
structure and histology of Jf. austro-gcorgice 2 does not include an 
account of the development of the gonophores in this dioecious 
species. He has confined himself solely to figuring the immature 
male and female gonophores as they appear in longitudinal sections. 
This is all the more to be regretted in view of the fact that the 
Australian species of Myriothela , M . australis and M . harrisoni , 8 
are also dioecious, whereas the northern forms, M. phrygia and 
M . oooksi , are characterized by their monoecious condition. Benoit 
has observed and described for the first time the process of fertiliza- 


* For No. I see “Records of the Australian Museum," Vol. xvi, No. 7, 1928, 

p. 805. 

*Benoit.—Archiv. de Zool. RJxjp. et GOn., lxiv, 2, 1925. 

• J&derholxn.—Wise. Erjebn. <f. schwedlschen Stidpolar-expedition, 1901*1908, 
▼, 8, 1905. 

•Briffgs.—Rec. Austr. Mus., xvi, 7, 1928. 
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tion in M. cocksi, The ripe spermatozoa escape from the cavity of 
the male gonophore and passing down the gastric cavity in the 
peduncle of this gonophore enter the gastric cavity in the peduncle 
of the female gonophore, and so reach the cavity of the female gono¬ 
phore containing the mature ovum which, at this stage, has not yet 
been expelled. 

Since the male and female gonophores of M. australis and 
M, harrisoni are always carried on separate individuals, the process 
of fertilization in these sjiecies appears to demand a different method 
to the one described by Benoit for 3f. cocksi. The presence of an 
apical aperture in both the male and female gonophores of M. 
australis and 3/. harrisoni is, I think, to be correlated with the 
method of fertilization, and I venture to suggest that in these 
Australian species the ripe spermatozoa are able to make their 
escape through the 0 {>ening at the distal pole of the gonophore and 
so reach the surrounding water. These sperms carried by the 
currents to the female gonophores enter through the apical aperture 
and effect the fertilization of the mature ovum. Should this view 
of the method of fertilization in the Australian representation of 
the genus Myriothela prove to be the correct one, then a similar 
condition of the distal pole would be expected to exist in the male 
and female gonophores of M. austro georgiw. Jaderholm’s figures, 
however, depict the gonophores of his Antarctic species as spherical 
structures without a trace of any such apical opening, although his 
Figure 1 on Plate iii shows a slight but definite thickening of the 
ectoderm at the summit of the female gonophore. I regard this 
gonophore as immature, since the sub-umbrellar cavity appears to be 
filled with cytoplasmic areas and primary oocytes. In this event 
it undoubtedly represents a stage before the ectoderm invaginates 
to form the velar aperture. 

A perusal of the early literature dealing with the important 
question of the development of the gonophores in Myriothela imme¬ 
diately reveals a mass of conflicting data as well as a number of 
contradictory views ndt only on the origin of the primitive germ- 
cells but also on the formation of the early developmental stages. 
The problem has been made all the more difficult because the first 
investigators failed to recognize that there were two distinct, yet 
very closely related species, M. phrygia and Jf. cocksi , on which to 
base their observations. This fact may account in some degree for 
the discrepancies noticed in the following summaries from the 
writings of Allman, Korotneff, and Hardy. Their conclusions are 
here set forth at considerable length in order that the stages in the 
development of the gonophores of M. australis may be the more 
readily understood when compared with those in the northern forms. 

I. According to Allman's account, 4 the first appearance of the 
gonophore in Myriothela shows itself as a small evagination from 

* Allman—Phil Trans., clrv, 1875 
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the endoderm of the blaRtostyle. This grows outwards into the 
ectoderm, carrying with it the endoderm, but separated from the 
former by the supporting lamella. The extremity of this endo- 
dermal diverticulum soon becomes excavated by a spherical cavity 
which Allman calls the gonogenetic cavity. The evagination 
increases in size, and continues to press the ectoderm before it. 
The gonogenetic chamber becomes crescentic in shape, while a 
minute orifice makes its appearance in the summit of the chamber. 
The ectoderm, however, remains imperforate. 

In the female gonophore the floor of the gonogenetic chamber 
projects further into its interior in the form of a hollow conical 
spadix. This chamber now becomes filled with a plasmatic mass 
consisting of a multitude of very small nuclei, each enclosing a 
minute nucleolus, and immersed in a minutely granular protoplasm. 
As development proceeds, each nucleus becomes surrounded by a 
differentiated mass of protoplasm, and the cavity of the gonophore 
is filled with bodies which possess all the characteristic features of 
true ova. These continue to increase in size, pressing against one 
another and thus coming to acquire a polyhedral form: then they 
gradually become looser and assume finally an oval shape. The 
male gonophore resembles the female in all points except in being 
about half the size of the latter, and Allman “could detect no 
difference as to the origin between the matter which in one case is 
to be differentiated into ova, and that which in the other is destined 
for the formation of spermatozoa.^ 

II. KorotnefFs early work on Myriothcla published at Moscow 
and printed in the Russian language is not available to me: I am. 
therefore, indebted to Benoit's coinprehensi\e treatise for the follow¬ 
ing summary of KorotnefFs \iews on the origin of the primitive 
germ-cells in Myriothcla. 

Korotneff, before any indication of evagination is apparent, 
recognized the initial cells concerned in the development of the 
sexual products as large, granular, endodermal cells, cubic or poly¬ 
gonal in outline, which occupy a position against the supporting 
lamella. These cells divide, forming a large mass which causes the 
supporting lamella and ectoderm to bulge outward so as to produce 
a bud entirely endodermal in origin. As the bud increases in size, 
the ectoderm covering it becomes very thin and reduced to a single 
layer of epithelial cells. The peripheral cells of the bud then elon¬ 
gate and form an outer covering which is the Anlagc of the future 
envelope of the egg. The central cells, cut off from the adjacent cells 
by a non-cellular layer, multiply and are concerned entirely with the 
formation of the egg. The male reproductive cells, like those of the 
female, are also endodermal in origin. Korotneff, according to 
Benoit, concludes with the remark: “Nous pouvons dire avec 
certitude absoiue que les products g&iitaux mfiles et femelles se 
d6veloppent aux ddpens d’616ments embryonnaires de l’endoderme.” 
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Later, in 1888, Korotneff published a second paper, “Contribution 
4 l’6tude des Hydraires,”® in which he completely reverses his 
opinion concerning the endodermal origin of the primitive germ- 
cells, and derives them from the ectoderm of the blastostyle. From 
an examination of stages earlier than those he had previously worked 
with, Korotneff describes the formation of a hollow endodermal 
evagination w r hich penetrates deeply into the ectoderm. The latter 
is composed of three layers of cells—(1) epithelial, (2) embryonal, 
and (3) muscular. The embryonal layer gives origin to the repro¬ 
ductive elements, and consists of a mass of cells whose central one, 
distinguished by its very large size and conspicuous nucleus, repre¬ 
sents the primordial germ-cell. This divides to form the germ-cells 
and is completely surrounded by the vitelline cells. 

III. Hardy has described a process of budding in Myriothela* 
The buds arise at the junction of the stolon and body where they 
may be observed in various stages of development. The first stage 
is a modification of the character of the ectoderm cells which lose 
their defined character, proliferate, and a bulging mass of amor¬ 
phous tissue results. At the same time the thick supporting lamella 
becomes absorbed, and the endoderm cells likewise proliferate and 
take on an amorphous character. There is thus formed a kind of 
blastema in which the limits of ectoderm and endoderm are indis¬ 
tinguishable. The blastema increases in size pushing the perisarc 
before it, and ultimately forms a rounded egg-like mass attached to 
the parent-body by a short thick peduncle. The bud soon loses its 
connection with the body of the parent, but remains attached to the 
perisarc by a sucker-like arrangement at the aboral pole until it is 
fully formed. 

According to Hardy the formation of the gonophore is. in its 
earliest stages, essentially similar to this method of budding. Thus 
the gonophore is a true bud derived from a blastema formed by 
the fusion of the ectodermal and endodermal elements. The ecto¬ 
derm of the gonophore-bearing region becomes thickened owing to 
the accumulation of the primitive germ-cells. Then the basement 
membrane is absorbed or ruptured, and the endoderm pushes its way 
into the ectoderm so that the group of primitive germ-cells comes to 
lie on one side of the evagination. In the next stage the germ-cells 
become cut off from the maternal tissue by the formation of a 
supporting lamella. Very soon the male gonophores become dis¬ 
tinguished by the rapid proliferation of their generative elements. 

IV. Benoit, working on Myriothela cocksi (Vigurs) from 
Roscoff and L’ile Ti-sao-son, concludes that the first appearance of 
the gonophore always begins as an evagination from the endoderm 
of the blastostyle, and penetrates deeply into the ectoderm which, 
however, remains absolutely inactive and takes no part in the forma- 


D 


Korotneff.—Archiv. de Zool., Exp. et Q4n., vi, 2,1888, 
Hardy.—-Quart. Journ. Micro. Sci. (n.s.), xxxii, 1891. 
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tion of the gonophore at this stage. The Glockenkem (nodule 
m6dusaire of Benoit) arises from an interstitial cell whose position 
has already been definitely established in the axis of the evagina- 
tion. This cell occupies the apex of the endodermal evagination, 
and divides to form a rounded mass of cells which become cut off 
from the rest of the endoderm by the formation of a thin non- 
cellular layer. The Glockenkern increases in size by the absorption 
of nutritive material from the gastric endoderm, and its cells force 
their w T ay still deeper into the ectoderm. At this stage a split 
occurs in the cells of the Glockenkem so that a small central cavity 
is formed which later becomes the sub-umbrellar cavity of the gono¬ 
phore. At first spherical, this cavity becomes flattened and finally 
crescentic in shape due to pressure exerted by the underlying endo¬ 
derm which now gives rise to the spadix. By the proliferation of the 
endoderm-lamella there are formed the rudiments of the circular 
canal and the radial canals. At this stage the differentiation of the 
gonophores into male or female is established. The male germ-cells 
arise from the epithelial layer covering the spadix. The nuclei of 
these cells divide directly to form the spermatogonia. Then the 
germinal mass increases in size, while the epithelium in the upper 
part of the cavity comes into close contact w it It the endoderm lamella 
to form the epithelium of the sub-umbrellar cavity. Owing to the 
very small size of the germ-cells Benoit experienced considerable 
difficulty in following through the stages of spermatogenesis, but he 
was able to recognize primary and secondary spermatocytes, sper 
matids, and spermatozoa provided with very long tails. Spermato 
genesis begins in the periphery of the germinal mass and proceeds 
progressively towards the inner part in the neighbourhood of the 
spadix. 

The female gonophore is readily distinguishable from the male 
gonophore by reason of the much smaller number of sexual products. 
The female germ cells give rise by mitosis to the oogonia which 
multiply and reach a considerable size forming the primary oocj'tes. 
The manubrium appears very much later in the female gonophore 
than it does in the case of the male. Moreover, the female gonophore 
is less highly specialized since it develops neither circular nor radial 
canals. The gastric endoderm of the spadix in the female gono¬ 
phore is always well developed, presenting numerous villi which 
almost completely fill the gastric cavity of the gonophore. 

Development of the Gonophores in Myriothela australis. 

The fully-developed blastostyle has a narrow base of attach¬ 
ment to the proximal end of the hydranth, and a club-shaped 
extremity on which is borne a cluster of capitate tentacles. The 
blastostyle has no mouth, but contains an extensive gastric cavity 
communicating with the general body-cavity of the hydranth. In 
the male, the blastostyle bears terminally some six to nine capitate 
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tentacles, while in the female the swollen head is provided with 
eight to ten tentacles. 

In M. australis all the gonophores on a blastostyle are of the 
same sex, and throughout any one individual the sex of the gono¬ 
phores is uniform. The mature gonophores are spherical in form, 
supported on narrow cylindrical peduncles which spring. without 
any definite arrangement from the sides of the blastoRtyles. The im¬ 
mature gonophores are borne on the proximal part of the blasto¬ 
style with the mature ones towards the distal extremity. In the 
female there are usually three or four mature gonophores near the 
distal end and some six to eight immature ones on the proximal 
side of these. In the male the gonophores are more numerous 
though slightly smaller than those in the female, up to fifteen occur¬ 
ring on a single blastostyle. 

Development of the Male Gonophores. 

Owing to the fairly advanced state of the material at my dis 
posal, I am unable to give an account of the first appearance of the 
gonophore which, according to Benoit, always begins as an evagina- 
tion of the endoderm of the blastostyle. This penetrates deeply 
into the ectoderm, and the interstitial cell at the ap&x of the 
evagination divides to form a rounded mass of cells which becomes 
cut off from the rest of the endoderm by the formation of a thin, 
non cellular layer. 

This condition in the development of the gonophore is repre 
sented by the earliest stage in my material (PI. xlii, fig. 2). The 
gonophore appears here as an endodermal evagination consisting of 
a mass of cells which has penetrated deeply into the ectoderm and 
become cut off by the formation of a definite, non cellular layer. 
The ectoderm surrounding this mass of cells remains stratified and 
heavily charged with large, oval nematocysts, except over the outer 
surface of the evagination wiiere the ectoderm is reduced to a single 
layer of epithelial cells. The pressure exerted by this penetration 
causes the ectoderm to bulge outwards so that even at this early 
stag# in the development of the gonophore the ectoderm appears 
slightly raised above the general surface of the blastostyle. 

The Ulockcnkcrn, thus established, increases in size and a split 
occurs in the cell mass where a small central cavity is formed. As 
this enlarges, the cells become arranged in a single layer surround¬ 
ing a spherical chamber w r hich constitutes the Anlage of the sub- 
umbrellar cavity (PI. xlii, fig. 2). This very soon becomes flattened 
and appears semicircular in section with its floor composed of a 
layer of cells which quickly become differentiated from those occupy¬ 
ing the two lateral wings (PI. xliii, fig. 1). 

At this stage, owing to the rapid growth of the gonophore, the 
ectoderm is forced outwards and forms a distinct projection on the 
surface of the blastostyle. The gonophore, thus coming to project 
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completely on the exterior, is covered by ectoderm which is reduced 
to a single layer of cubical cells over the summit, but which remains 
as a stratified layer rich in nematocysts around the base (PI. xliii, 
% 1 ). 

The gastric endoderm now begins to proliferate rapidly, form¬ 
ing numerous villi that project into the gastric cavity and reduce 
considerably the extent of its lumen. As this cavity continues to 
enlarge, the endoderm cells become heavily charged with nutritive 
spheres which form a very important nutritive material for the 
development of the gonophore. The outgrowth of the gastric endo¬ 
derm gives rise to the manubrium. This forces back the cells on 
the floor of the sub-umbrellar cavity, thus reducing the cavity to a 
narrow cleft of crescentic form with its horns prolonged laterally 
over the sides of the manubrium. 

Owing to the internal pressure produced by the outgrowth of 
the spadix, the endoderm-lamellae occupying the roof of the sub- 
umbrellar cavity commence to separate in the axis of the gonophore. 
At this point the endoderm-lamellap eventually become widely 
separated leaving a distinct gap (PI. xlii, fig. 1). In M. cock si, 
Benoit has described a similar separation of the endoderm-lamell®, 
but the gap forms a funnel which becomes filled with a non-cellular 
substance. In if. australis, at this stage, the gap remains open 
while the endoderm cells surrounding it proliferate and arrange 
themselves in two layers. It is during this period in the develop¬ 
ment of the gonophore in M. cocksi that the cells become excavated 
to form the circular canal, but in M. australis the cells remain solid, 
forming a compact mass, and the circular canal fails to develop 
(PI. xlii, fig. 1). 

At the same time the cells occupying the two lateral wings of 
the sub-umbrellar cavity form an epithelium which becomes closely 
applied to the endoderm except in the axis of the gonophore. Here 
the cells of the sub-umbrellar epithelium enter the gap between the 
endoderm-lamell® and come into close contact with the ectoderm 
(PL xlii, fig. 1). Throughout the whole of its extent the sub- 
umbrellar epithelium is separated from the other cell-layers by a 
very thin layer of supporting lamella. 

The outgrowth of the manubrium also affects the cells on the 
floor of the sub-umbrellar cavity, causing them to form a crescent¬ 
shaped mass over the surface of the spadix. Prom the cells of this 
layer are derived the male reproductive elements. An examination 
of the gonophore at this stage discloses that it has assumed a 
spherical form and developed a narrow cylindrical peduncle by 
which it retains its connection with the blastostyle (PI. xlii, fig. 3). 
At the distal pole of the gonophore the ectoderm has become raised 
into a small circular patch composed of deep columnar cells lying 
directly above the gap between the endoderm-lamellap (PI. xlii, 
fig. 1). * 
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The first stage in spermatogenesis begins in the mass of cells 
covering the spadix and is accompanied by a rapid multiplication 
of their nuclei. Then the cytoplasm breaks up and comes to 
surround each nucleus, forming the spermatogonia in the central 
part of the mass (PI. xliii, fig. 1). These cells are quite unlike those 
of the gastric endoderm, thus offering a marked contrast to the 
condition that exists in M, cocksL In this species Benoit found 
that the central part of the germinal mass presented an appearance 
very like that of the cells in the gastric endoderm due to the presence 
of large quantities of nutritive material. 

The layer of spermatogonia increases in extent, and by rapid 
division the spermatogonia give rise to the primary spermatocytes 
(Plate xlii, fig. 3). From these are derived the secondary spermato 
cytes which almost completely fill the sub-umbrellar cavity (PL 
xliii, fig. 2). They are very small and measure only 3 ** in width. 
The gonophore has now acquired its definitive dimensions and has 
a diameter of 700 /*. At the distal pole, the raised patch of ectoderm 
lying directly above the gap between the endoderm-lamellae becomes 
invaginated at the centre to form a small pit-like depression which 
breaks through into the sub-umbrellar cavity. The velar aperture 
thus established is lined by a deep columnar epithelium whose cells 
are derived from the ectoderm (Pl. xliii, fig. 2). 

Owing to the absence of a more advanced stage amongst my 
material, I am unable to describe the formation of the spermatids 
and the condition of the ripe gonophore. In the case of M. corksi, 
Benoit remarks that “La ftpcrmiogenene est trds difficile i\ observer; 
on voit seulement dans un gonophore mile mfir une infinite de 
npermatozoides formas d'une t£te trds chromatique et piriforme de 
1 fi de longueur k l’arri£re de laquelle se trouve un centrosome color 
able, d’ofi part un flagelle tr£s long formant l’axe de la queue du 
spermatozoide qui puet atteindre 20 p. Oes spermatozoides sont 
groups en faisceaux ft queues parallelcs et dans les diff^rentes 
directions.” 

thave no observations on the mode of escape of the sperms 
from the gonophore, but I venture to suggest that the ripe sperma¬ 
tozoa are discharged through the velar aperture, and not through the 
gastric cavity in the peduncle as observed by Benoit in his specimens 
of M. cocksi. 


Development of the Female Gonophores . 

The material at my disposal for the study of the female gono 
phores, while not so complete as for the males, is sufficient to enable 
me to give an account of the main features of their development. 
Several blastostyles bearing female gonophores in their middle and 
late stages of development have been studied entire and in serial 
sections cut in two directions, transversely and vertically, with a 
thickness of 6 /x. 



252 


RECORDS OF THE AUSTRALIAN MUSEUM. 


My first stage is already well advanced and appears as a 
rounded outgrowth from the wall of the blastostyle. The ectoderm 
of the gonophore is reduced to a single layer of cells over the distal 
pole, but elsewhere remains stratified and is richly provided with 
large, oval nematocysts. The cells of the germinal mass are arranged 
in several layers; those in the outer layer have very small nuclei 
and form the external epithelium of the future spadix, while the 
others in contact with the very thin underlying supporting lamella 
are distinguished by their much larger nuclei. They are the mother- 
cells of the future reproductive* elements and represent the oogonia. 
As these oogonia increase in number, the cells of the gastric endo- 
derm rapidly dh ide and form numerous \illi which become heavily 
charged with nutritive spheres. 

In the following stage, an e vagi nation of the endoderm cells 
at the distal end of the gastric cavity forms the manubrium. This 
outgrowth carries the cells of the germinal mass before it, and the 
sub-umbrellar cavity consequently undergoes a considerable reduc¬ 
tion in size. At the same time the germinal mass is driven forward 
at its central part so that in vertical section it appears as a 
crescentic patch of cells covering over the outer surface of the 
manubrium. The gonophore is now represented by a fully formed 
spherical body, 250 p in diameter, united with the blastostyle by a 
short, stout peduncle. Over the distal pole extends a single layer 
of ectoderm composed of cubical cells, but the rest of the external 
wall still remains stratified and contains numerous nematocysts. 

As the gonophore continues to increase in size, the oogonia 
multiply pari passu until they come finally to fill the entire space 
between the sub-umbrellar epithelium and the manubrium. When 
viewed in vertical section, the oogonia are seen to be arranged in a 
crescent-shaped mass with the horns prolonged for a considerable 
distance over the lateral regions of the manubrium. The gastric 
endoderm presents a very characteristic appearance due to the 
development of the villi which completely fill the gastric cavity 
(PI. xliv, figs. 1 and 4). The cells are crowded with nutritive 
spheres, probably of a lipoid nature, forming a very important 
nutritive substance for the development of the gonophore. 

The oogonia multiply and increase in size to give rise to the 
primary oocytes which press closely against one another and assume 
a polygonal form. Each primary oocyte (PI. xliv, fig. 3) consists 
of a large cell, 24 p in diameter, with a large, eccentrically-placed 
nucleus of 12 p diameter. The nucleolus is 4 to 5 p in diameter, 
and is formed of dense chromatin. Around, the nucleolus is a clear 
zone beyond which is a fine network of threads carrying numerous 
chromatin granules close against the nuclear membrane. Some of 
these granules appear to have passed out from the interior of the 
nucleus, since they occur in considerable numbers either attached 
to the outer surface of the nuclear membrane or at some distance 
from it in the cytoplasm. 
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Although the female gonophore has not yet acquired its 
definitive dimensions, it will be convenient at this stage to Him»na n 
the formation of the egg which now involves the fusion of the 
primary oocytes in the sub-umbrellar cavity. In Myriothela 



Figure 1. 

Myriothela australis, Briggs. Primary oocyte. 

australis, egg formation begins at a stage when the major portion of 
the gonophore is occupied by the gastric endoderm whose numerous 
villi completely till the gastric cavity. The primary oocytes are 
similar in size and structure, forming a mass of cells which is 
bounded above and at the sides by a very thin layer of sub-umbrellar 
epithelium, and below by the supporting lamella and the endoderm 
of the spadix (PI. xliv, fig. 4). 


Formation of the Egg. 

1.— General. 

The study of egg-formation in the members of the genus 
Myriothela raises several important questions, including the history 
of th^ cytoplasmic inclusions of the egg during oogenesis. The 
problem, which has been made the subject of extensive researches 
by Allman, Korotneff, Labb6 and Benoit, presents a number of 
difficulties since the formation of the definitive egg in Myriothela 
may be brought about in three distinct and apparently unrelated 
ways. Firstly, the formation of the egg from a plasmodium has 
been observed by Korotneff (1880), Labb6, and Benoit. Secondly, 
the formation of the egg from plasmodial areas has been described 
by Allman, Korotneff (1888), Labb6, and Benoit. Finally, the 
formation of the egg by plasmolysis has alone been noted by LabbA 

The first account of the process of egg-formation as it occurs 
in the case of M. coeksi (Vigurs) appeared as early as 1875 in 
Allman’s monograph “On the Structure and Development of 
Myriothela” When the primary oocytes have acquired their full 
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size they begin to undergo a fusion and may be seen united to one 
another by irregular pseudopodia-like extensions. By the shortening 
and thickening of these processes the masses are drawn together 
and become fused into a common protoplasmic mass with numerous 
nuclei scattered through its substance. The fusion commences 
among the primary oocytes in the immediate vicinity of the spadix, 
and continues until eight or more oval masses are formed in the sub- 
umbrellar cavity. These separate protoplasmic masses increase in 
size, then coalesce with one another, and finally form a single large 
plasmodium which entirely fills the cavity of the gonophore. 

According to KorotnefTs earlier work, a cell situated at the 
summit of the spadix acquires a more granular cytoplasm which 
differentiates it from the other cells. This cell increases greatly in 
size then fuses with the neighbouring cells, the peripheral ones 
fusing last of all to form the definitive egg. 

Later, Korotneff (1888) recognized two kinds of cells in the 
gonophore: the germinal cells and the vitelline cells. Of these 
germinal cells, one forms the large mother-cell distinguished by its 
extremely large nucleus, while the others increase in size but their 
nuclei tend to degenerate and disappear. The nuclei of the vitelline 
cells become transformed into fat or yolk globules. The definitive 
egg is formed by the fusion of all these various elements. 

Hardy’s brief reference to egg-formation throws no fresh light 
on the problem. Tie is content to state merely his observations as 
follows: “In the female gonophore at some period, often relatively 
late, two or three of the generative cells become larger and more 
prominent than the others. The period at which this happens does 
not appear to be fixed, and whatever factor it may be, whether 
something inherent or accidental, that determines which of these 
struggling cells shall obtain the mastery and eat up its fellows, it 
sometimes does not come into play until the gonophore has become 
a well-formed structure. But it is quite late in the history of the 
gonophore, when the structure is large and already swollen with 
yolk, before these two, three or four cells, which, so to speak, have 
succeeded in attaining to the final heat, decide who is the winner.” 

Labb£ 7 considers that the formation of the egg may be brought 
about in three ways—(a) from a plasmodium, (5) from plasmodial 
areas and (c) by plasmolysis. 

The formation of the egg from a plasmodium occurs at a stage 
when the gonophore is filled with free oocytes. These have an active 
amoeboid movement and their pseudopodia fuse in such a manner 
that vacuoles are left between them. Some of the nuclei now 
increase in size while the others degenerate. Finally, only a single 
nucleus remains and this forms the germinal vesicle of the egg. The 
other nuclei degenerate and produce the “Pseudozellen.” 


7 Labbd.—Archiv. de Zool., Exp. et G6n., vil, 8, 1899. 
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The most frequently observed method of egg-formation occurs 
from the fusion of several plasmodial areas. These increase 
enormously in size by the formation of vacuoles. All the nuclei, 
with the exception of one or two which become very large, give rise 
to the “Pseudozellen.” The nucleus which persists becomes the 
germinal vesicle. The complete fusion of the plasmodial areas 
produces the mature ovum. 

Labb£ has also observed a third method of egg-formation by 
plasmolysis. In this case the oocytes which surround the spadix 
and those which occur on the periphery of the gonophore are not 
involved in the plasmolysis, and by their fusion give rise to the 
formative plasma of the egg. In these oocytes the nuclei degenerate 
with the exception of a single one which becomes the germinal 
vesicle. The other oocytes undergo plasmolysis and form the 
nutritive material for the egg. 

In M. cocksi (Vigurs), Benoit describes egg-formation as taking 
place by two totally distinct methods: 

T. The egg arises from a primary oocyte situated in the axis of 
the gonophore close to the spadix. The cell increases in size, then 
fuses progressively with the neighbouring cells to the right and left 
until there remains only an outer layer of oocytes which are finally 
incorporated to form the definitive egg. 

II. The egg arises from several primary oocytes situated at the 
distal end of the spadix. These cells increase in size and form 
several distinct cytoplasmic zones. Each of these becomes a plas¬ 
modial area by its fusion with the neighbouring oocytes. The plas¬ 
modial areas, to the number of five or six, are at first completely 
separated by thin, non-cellular partitions extending from the spadix 
to the epithelium of the sub-umbrellar cavity. As these partitions 
recede towards the periphery, the plasmodial areas fuse into the 
large definitive egg which is surrounded by a thin envelope of 
mesogloea. 

fienoit concludes that the primary oocytes which fill the sub 
umbrellar cavity of the female gonophore have been formed in situ 
and are not amoeboid cells. The “pseudocellules” are derived from 
the nuclei of the primary oocytes that fuse to form the definitive 
egg. In the early stages of egg-formation, the degeneration of the 
nuclei is rapid and complete, producing spherules or very small 
granules. In the later stages of the formation of the egg, the nuclei 
undergo an incomplete degeneration and are always recognizable, 
forming later the vitelline material of the mature ovum. 

The formation of the egg in JUyriothela reproduces the normal 
cycle of oogenesis of the Metazoa. In the young gonophore, the 
floor of the Olookenkem is formed from the primitive germ cells 
which by multiplication give rise to the oogonia. These always 
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divide by mitosis and the last generation forms the primary oocytes 
which fill the cavity of the adult female gonophore. All the primary 
oocytes finally degenerate with the exception of a single one which 
forms the definitive egg. 

II.— Egg-Formation in My riot held an strait*. 

We have left the development of the female gonophore in 
If. australis at a stage when the major portion of the gonophore is 
occupied by the gastric endoderm whose villi completely fill the 
gastric cavity. The primary oocytes are similar in size and struc¬ 
ture, forming a mass of cells which is bounded above and at the 
sides by a very thin layer of sub umbrellar epithelium, and below 
by the supporting lamella and the endoderm of the spadix (PI. xliv, 
fig. 4). 

The first appearance of egg-formation occurs among the primary 
oocytes situated in the lower layers of the cell-mass which occupies 
the region directly above the distal extremity of the spadix. Here 
two primary oocytes come into close contact and their cytoplasm 
fuses to form a cytoplasmic mass in which the two nuclei, after 
undergoing a slight degeneration, persist for a time. This fusion 
between the cytoplasm of two primary oocytes, initialed at the apex 
of the manubrium, soon extends to the oocytes surrounding the 
lateral regions of the spadix, and the sub umbrellar cavity gradually 
fills with a number of small cytoplasmic areas (PI. xliv, fig. 1). 
These in turn increase in size, not bv the formation of vacuoles, but 
by accretion cither of new primary oocytes, or of the previously 
formed, small cytoplasmic areas. 

The larger areas thus produced have well defined outlines, and 
in each the eccentric nucleus is discernible as an oval body enclosed 
by a slightly wrinkled, deeply-staining, nuclear membrane (IT. xli\. 
fig. 5). Surrounding the nucleus is a very fine layer of cytoplasm 
containing scattered basophilic granules. At this stage the gono 
phore is represented by a spherical body, 600 y in diameter, 
completely surrounded by a single layer of cubical ectoderm cells, 
and united with the blastostyle by a long, narrow, cylindrical 
peduncle. 

As the primary oocytes continue to fuse with the cytoplasmic 
areas, their nuclei undergo an immediate and complete degeneration, 
and soon these areas have absorbed all the oocytes with the 
exception of those in the outer part where they remain for a short 
time as a kind of covering layer. When viewed in vertical section, 
the areas are seen to be arranged in some eleven to twelve distinct 
masses which cover the apex of the manubrium and extend for a 
considerable distance over its lateral regions. When the last of 
the primary oocytes fuse with the cytoplasmic areas, their nuclei 
remain recognizable for a time then undergo an incomplete degen- 
eiation, and represent the “Pseudozellen” of the mature ovum. 
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The gonophore has now acquired its definitive dimensions and 
has a diameter of 800 At the distal pole, the cubical cells of the 
outer wall have deepened and formed a raised circular patch of 
ectoderm which now becomes in vagina ted at the centre to form a 
amall pit-like depression. This breaks through into the sub- 



Figure 2 

Myrtothela australis. Briggs Cytoplasmic area and primary oocytes 
in the sub-umbrellar cavity 

umbrellar cavity, and the velar aperture thus established is lined 
by a deep columnar epithelium whose cells are derived from the 
ectoderm. 

The final absorption of the primary oocytes into the cytoplasmic 
areas is very shortly followed by the fusion of the areas themselves, 
so that there are present in the gonophore some five or six large 
plasmodial areas completely separated from one another by thin, 
non-cellular partitions which extend from the spadix to the 
epithelium of the sub-umbrellar cavity. By means of these par¬ 
titions, the sub-umbrellar cavity is divided into a number of 
chambers each enclosing a plasmodial mass which lias the appear¬ 
ance of a complete egg with its nucleus and nucleolus. 

The last phase of egg-formation involves the withdrawal of 
these partitions and the fusion of the plasmodial areas. This begins 
at the surface of the spadix, and as the partitions recede towards 
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the periphery of the gonophore, the plasmodial areas come into close 
contact with one another and immediately fuse together (PI. xliv, 
fig. 2). At the same time the egg increases in volume and exerts a 
strong pressure on the spadix which is finally driven back com- 



Figure 3. 

Myriothela australis , Briggs. Four plasmodial masses completely 
separated by thin, non-cellular partitions which extend from the 
spadix to the epithelium of the sub-umbrellar cavity. The outer wall 
of the gonophore has been omitted. 


pletely into the gastric cavity of the blastostyle. At that moment 
the non-cellular partitions have entirely disappeared, the plasmodial 
areas have fused into a single, compact mass, and the large definitive 
egg has completed its growth and occupies the whole of the interior 
of the gonophore (Plate xliv, fig. 2). 

The cytoplasm of the mature ovum contains numerous baso¬ 
philic granules derived from the complete degeneration of the 
nuclei of the fused primary oocytes. The “Pseudozellen” (“Pseudo- 
cellules” of Benoit) arrange themselves close to the periphery of 
the cell where they have arisen from the slightly degenerate nuclei 
of the primary oocytes which were the last to fuse with the cyto¬ 
plasmic areas. The cytoplasm becomes charged with yolk. This 
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constitutes the deutoplasm of the egg, although this term is equally 
applicable to other secondary products of the protoplasm. 

III .—The Pseudozellen (Pseudocellules). 

The cytoplasmic inclusions of the egg comprise the yolk bodies 
and the Pseudozellen (Pseudocellules). Labb6 and Benoit have 
recognized the true nature of the Pseudozellen in Myriothela, since 
both these writers describe them as the slightly degenerate nuclei 
of the primary oocytes which were the last to fuse with the plas- 
modial areas. This interpretation has also been put forward by 
Doflein (1896),* Grdneberg (1897), 9 and Perez (1913), 10 whose works 
on the athecate genus Tubularia clearly support this view. 

With regard to the formation of the yolk, Labb6 holds that the 
Pseudozellen undergo degeneration accompanied by a process which 
he terms karyolysis, and so give rise to the nutritive material of the 
egg in the form of yolk globules or yolk bodies. In a summary of his 
views regarding the fate of the Pseudozellen, Labbd states: “Si nous 
r&mmons cette question des Pseudozellen, nous voyons que ce sont 
des £16ments morts: oocytes entiers en plasmolyse, ou noyaux 
d'oocytes d6g6n£r£s; et que, tr6s vraisemblablement, ces Pseudo¬ 
zellen de Poeuf des Hydraires jouent, comme Pont pensd la plupart 
des auteurs, le r61e de globules vitellins ou de balles vitellines, 
constituant par consequent les elements de reserve de Poeuf intlr.” 
Prom LabbG’s account it would appear that the Pseudozellen 
degenerate and form the deutoplasm of the mature ovum. 

Benoit contends that the nuclei of the primary oocytes are 
transformed into a refringent mass of chromatin which divides into 
a number of small spheres each surrounded by a clear zone. By the 
rupture of the membrane of the Pseudozelle, these spheres are set 
free in the centre of the egg where later they increase in size and 
multiply by division to form the vitelline material of the mature 
ovum. Benoit, however, does not accept LabbS's conclusion that the 
nutritive material is composed of “£ldments morts,” but holds that 
it is ‘}pn material bien vivant, que nous verrons se multiplier par 
accroissement, suivi de division.” 

The formation of the yolk, according to Benoit's point of view, 
involves the breaking up of the Pseudozellen into spherules of vary¬ 
ing sizes. The large spherules then subdivide into a number of small 
spherules which erupt into the cytoplasm of the egg where they 
form a reserve supply of vitelline material. In his chapter on the 
fertilization of the egg of Myriothela y Benoit returns to the question 
of yolk formation and again stresses the presence of these spherules 
which constitute the vitelline material, formed by the division of the 
Pseudozellen. 

* Doflein.—Zeit. f. Witt. Zool., xlii, 1896. 

"Grttneberg.—Zool. Jafcrb., Abth. Anat. xi, 1897. 

10 P6res.—Bull. Sci. France et Belgique, xlvl, 1918. 
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In the unfertilized eggs of M. australis , the Pseudozellen lie in 
the outer part of the cytoplasm where they undergo no further 
change and remain easily recognizable as distinct nuclei, each with 
a clearly-defined nucleolus. A similar condition of the Pseudozellen 
has been described in the unfertilized eggs of some species of 
Tubularia . Owing to the absence of more advanced stages I am 
unable to follow the subsequent history of the Pseudozellen, but 
Perez’s description of their fate in Tubularia shows that their 
ultimate transformation only really begins in advanced embryos 
after the endoderm has become established. As a result of segmen 
tation, the majority of the Pseudozellen are relegated to the endo¬ 
derm where they are finally digested. In the ectoderm, where they 
are fewer in number, the Pseudozellen remain almost unaltered 
until driven out to the vicinity of the free surface. Even in the 
endoderm there are some Pseudozellen which persist in an almost 
unaltered condition, but these are finally forced into the gastric 
cavity and then to the exterior when the actinula is set free. In 
conclusion PCrez states: “II semble done que les pseudocelles 
n’apportent k Tmuf qu’un supplement assez mediocre de matCriaux 
nutritifs, et qu’elles ne doivent pas £tre, sans restriction, compares 
aux reserves vitellines ordinaires. v 

IV .—History of the Yolk. 

The question of yolk formation is of paramount importance in 
the study of oogenesis. The material at my disposal, however, does 
not permit of a thorough examination of the cytoplasmic inclusions, 
especially the mitochondria, of the egg owing to the use of unsuit 
able fixatives such as 70% alcohol and sublimate-aceiic alcohol. 

From the statements of LabbC and Benoit quoted in the previous 
section it will be seen that both these authors derive the yolk from 
the division of the Pseudozellen. Benoit, in fact, has given a most 
circumstantial account of his observations on the subdivision of the 
Pseudozellen into spherules which erupt into the cytoplasm and 
form a reserve supply of vitelline material. 

No signs of any changes in the Pseudozellen such as those 
observed by LabbC and Benoit were found in the eggs of M. australin , 
and as far as I am able to determine there is never any observable 
connection between the Pseudozellen and the yolk bodies. 

Evidence on yolk formation in other Hydroid Zoophytes has 
been derived from the study usually of a single form, and the 
results at the present time are very contradictory. Hargitt (1913) 11 
in his studies on the “Germ Cells of Coelenterates” has paid par¬ 
ticular attention to the formation of yolk in the eggs of 
Campamtlaria fiewuosa . When first observed, the yolk bodies are in 


a Hargitt.—Journ Morphol., xxiv, 1913 
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greatest number near the periphery of the egg, but as these bodies 
become more abundant they are present near the nucleus as well. 
Hargitt argues that the yolk is built up in the cytoplasm out of 
material which has come from the nucleus, or from the material in 
the cytoplasm through the aid of material which has come from the 
nucleus. His explanation is that perhaps an enzyme from the 
nucleus passes into the cytoplasm and there elaborates and 
synthesizes the food brought into the egg. Hargitt’s observations 
on C. fiexuosa show that the nucleolus fragments and entirely dis¬ 
appears. This great activity of the nucleolus coincides with the 
appearance of the deutoplasmic bodies. From this he concludes 
that the nucleolus is a dynamic centre concerned primarily with the 
nutritive activities of the egg-cell. Hargitt, however, does not assume 
that all the material which forms yolk bodies comes from the 
nucleus; on the contrary, he believes that a great amount of it 
comes into the cytoplasm from the food stream in the gastric cavity 
of the gonophore and never enters the nucleus. 

Recent work on yolk formation in other groups of the Metazoa, 
particularly the Arthropoda and Mollusca, indicates the existence 
of two main ty]>es of yolk—true non-fatty yolk, and fatty yolk. At 
the present time the evidence as to the origin of the true yolk is not 
conclusive but points to the formation of this type either from the 
mitochondria or from the nucleolar extrusions. The fatty yolk 
apparently arises directly from the Golgi elements. In his account 
of the cytoplasmic inclusions of the egg of Ciona intestinal is Harvey 
(1927) 12 has attempted to show an intimate relation between the 
yolk of Ciona and the Golgi apparatus. 

In the absence of specially fixed material of J tyriothela 
australis , I am unable to offer any observations on the mode of 
formation of the yolk, and in the following notes merely record 
changes in the latter during and after its formation. The yolk first 
appears in the periphery of the cytoplasmic areas before the final 
absorption of all the primary oocytes has been completed. As the 
cytoplasmic areas begin to fuse into the formation of the plasmodial 
areas, i:he yolk rapidly increases in quantity and presents the most 
outstanding feature in these areas owing to its intensive staining 
reaction compared with that of the surrounding cytoplasm. 

There are tw r o main types of yolk in the egg of if. australis: 
{a) small simple yolk spheres which vary greatly in size and lie 
close to the periphery of the egg, and (ft) compound yolk spheres 
which form the largest elements in the egg. These occur as a layer 
around the egg, a little below the surface, and are found to some 
extent throughout the centre of the egg. 

The two kinds of yolk, simple and compound, show their 
distinctive characters when stained with Ehrlich’s haematoxylin 

“Harvey.—Proc. Roy. Soc., B, Vol. 101, 1927. 
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followed by eosin. These stains reveal, in certain of the spheres, 
drops or globules which stain more intensely than the ground- 
substance of the sphere. After the use of Ehrlich’s stain the mature 
simple yolk is uniformly light red in colour while the compound 
spheres show very dark red globules in a dark red ground-substance. 



Figure 4. 

Myriothela australis , Briggs. A. Simple yolk spheres. B. Compound 
yolk spheres. 


The first elements to appear in the cytoplasm are small yolk 
spheres, about 3 ^ in diameter, which develop into the simple yolk. 
When the cytoplasmic areas in the sub-umbrellar cavity of the gono- 
phore begin to fuse together, some of the spheres grow more rapidly 
than the others, so that the uniformity in size is lost. A few now 
increase in size very rapidly, giving rise to yolk spheres of very 
unequal sizes. These measure from 6 to 9 /* in diameter. 

The compound yolk spheres of the mature egg are probably 
derived from small yolk spheres similar, at first in appearance, to 
those which give rise to the simple yolk. As the compound spheres 
continue to grow, small internal globules appear which increase in 
size until they merge and practically fill the sphere. The size of 
these spheres varies considerably, some of them measuring 15 n in 
diameter and forming the largest elements in the egg. 

Although I am unable to determine the precise method of yolk 
formation, it seems evident that the two kinds of yolk, simple and 
compound, develop from the cytoplasm or its inclusions, and not 
from the Pseudozellen as stated by Labb6 and Benoit. Whether the 
yolk spheres develop from pseudochromatin-granules, or from mito¬ 
chondria, or directly from the cytoplasm itself I am, of course, 
unable to say, but the presence of simple yolk spheres in the gastric 
endoderm of the gonophore also suggests a probable source of 
nutritive material for the growing egg. 

Summary. 

1. The development of the male and female gonophores in 
Myriothela australl Briggs is described and figured. 

2. All the gonophores on a blastostyle are of the same sex, and 
throughout any fine individual the sex of the gonophores is uniform. 
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The mature gonophores are spherical in form, supported on narrow 
cylindrical peduncles which spring without any definite arrange¬ 
ment from the sides of the blastostyles. The immature gonophores 
are borne on the proximal part of the blastostyle with the mature 
ones towards the distal extremity. 

3. In the female there are usually three or four mature gono¬ 
phores near the distal end and some six to eight immature ones on 
the proximal side of these. In the male the gonophores are more 
numerous though slightly smaller than those in the female, up to 
fifteen occurring on a single blastostyle. 

4. The male gonophore appears as an endodermal evagination 
consisting of a mass of cells which penetrates deeply into the ecto¬ 
derm. The (tlockenkeni increases in size and a split occurs in the 
cell-mass where a small cavity is formed. This enlarges into a 
spherical chamber which constitutes the Anhigv of the sub-umbrellar 
cavity. 

5. The outgrowth of the gastric endoderm gives rise to the 
manubrium. This forces back the cells on the floor of the sub- 
mnbrellar cavity and the endoderm-lamelhe commence to separate 
in the axis of the gonophore. From the* cells on the floor of the snb- 
umbrellar cavity are derived the male reproductive elements. 

6. The first stage in spermatogenesis begins in the mass of cells 
covering the spadix and is accompanied by a rapid multiplication 
of the nuclei. Then the cytoplasm breaks up and comes to surround 
each nucleus, forming the spermatogonia in the central part of the 
mass. By division, the spermatogonia give rise to the primary sper¬ 
matocytes. From these are derived the secondary spermatocytes 
which almost completely till the sub-umbrellar cavity. 

7. The definitive male gonophore has a diameter of 700 ft. At 
its distal pole the ectoderm becomes invaginated to form tin* velar 
aperture which breaks through into the sub-umbrellar cavity. 

In the female gonophore the cells of the germinal mass are 
arranged in several layers; those in the outer layer form the external 
epithelium of the future spadix, while the others represent the 
mother-cells of the future reproductive elements and form the 
oogonia. 

9. An evagination of the endoderm cells at the distal end of 
the gastric cavity forms the manubrium. The oogonia multiply and 
finally fill the entire space between the manubrium and the sub- 
umbrellar epithelium. 

10. The oogonia multiply and increase in size to give rise to 
the primary oocytes which press closely against one another and 
assume a polygonal form. 
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11. The first appearance of egg-formation occurs among the 
primary oocytes situated in the lower layers of the cell-mass. Here 
two primary oocytes come into close contact and their cytoplasm 
fuses to form a small cytoplasmic area. The sub-umbrellar cavity 
gradually fills with a number of these cytoplasmic areas. These 
increase in size by accretion of either new primary oocytes, or of 
previously-formed cytoplasmic areas. 

12. The final absorption of all the primary oocytes into the 
cytoplasmic areas is followed by the fusion of the areas themselves, 
forming some five or six large plasmodial areas completely 
separated by non-cellular partitions. 

13. The definitive egg is produced by the withdrawal of the 
partitions and the subsequent fusion of the plasmodial areas. Its 
cytoplasm contains numerous basophilic granules. The Pseudo- 
zellen lie close to the periphery of the mature ovum where they 
have arisen from the slightly degenerate nuclei of the primary 
oocytes which were the last to fuse with the cytoplasmic areas. 
The cytoplasm becomes charged with yolk, which constitutes the 
deutoplasm of the egg. 

14. The definitive female gonophore has a diameter of 800 /a. 
The whole of its interior is occupied by the large definitive egg which 
has driven the spadix completely back into the gastric cavity of the 
blastostyle. The distal pole of the gonophore is occupied by the 
velar aperture. 

15. The presence of an apical aperture in both the male and 
female gonophores suggests that the ripe spermatozoa escape 
through the opening at the distal pole of the male gonophore and 
so reach the surrounding water. These sperms carried by the 
currents to the female gonophores are able to enter through the 
apical aperture and effect the fertilization of the mature ovum. 

16. The history of the yolk is discussed and the suggestion 
made that the yolk is formed in Myriothela austral in directly from 
the cytoplasm or its inclusions, and not from the Pseudozellen as 
stated by Labb£ and Benoit. 

17. There are two main types of yolk in the egg: (a) small 
simple yolk spheres which vary greatly in size, and (b) compound 
yolk spheres which form the largest elements in the egg. 




EXPLANA1 ION OF PLATE XLII. 

Myriothela australis, Briggs, 

Fig. 3. Vertical section through tlie distal pole of a male gone- 
phore. The ectoderm is composed of deep columnar 
cells lying directly above the gap between the 
endoderm-lamellse. The cells of the sub-umbrellar 
epithelium have entered the gap between the endoderm- 
lamellse and come into close contact with the ectoderm. 

Fig. 2. An early stage in the development of the male gonophore, 
showing a mass of endoderm cells deeply imbedded in 
the ectoderm and cut off by the formation of a non- 
cellular layer. These endoderm cells are arranged in 
a single layer surrounding a Rpherical chamber which 
constitutes the Anlage of the sub-umbrellar cavity. 

Fig. 3. Vertical section through a male gonophore showing its 
spherical form and narrow cylindrical peduncle by 
which it retains its connection with the blastostyle. 
The sub-umbrellar cavity is tilled with a mass of 
primary spermatocytes. 




EXPLANATION OF PLATE XLIII. 

Myriothela australis, Brigg*. 

Fig. 1. Vertical section through a young male gonophore in which 
the sub-umbrellar cavity lias become flattened due to 
the outgrowth of the gastric endoderm to form the 
manubrium. 

Fig. 2. Vertical section through an advanced stage of a male 
gonophore. At the distal pole, the raised patch of 
ectoderm cells has in vagina ted at the centre to form a 
small pit-like depression which eventually breaks 
through into the sub-umbrellar cavity. The velar 
aperture thus established is lined by a deep columnar 
epithelium. The sub-umbrellar cavity is filled with a 
large mass of secondary spermatocytes. 




EXPLANATION OP PLATE XLIV. 

Myuiotfiela australis, Briggs. 

Fig. 1. Transverse section through a female gonopliore showing 
the sub-umbrcllar cavity filled with primary oocytes 
and four cytoplasmic areas. 

Fig. 2. Tangential section through a definitive ovum. The with¬ 
drawal of the thin, non-cellular partitions is not yet 
complete; this iN indicated by the indentations on the 
surface of the egg. The cytoplasm is heavily charged 
with yolk spheres. The outer wall of the gonophore 
has been omitted from the drawing. 

Fig. Ik Primary oocyte from the sub-umbrcllar cavity of a female 
gonophore. 

Fig. 4. Transverse section through a female gonophore showing 
the sub-umbrcllar cavity filled with primary oocytes. 

Fig. 5. Section through the periphery of a cytoplasmic area. The 
nucleus is discernible as an oval body enclosed by a 
slightly wrinkled, deeply-staining, nuclear membrane. 
Two compound yolk spheres occur in the cytoplasm 
close to the nucleus. 
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OBITUARY. 


Thomas Whitelegge, 1850*1027. 

At Sydney on August 4, 1027, Thomas Whitelegge passed 
quietly from his circle of friends, after a life of intellectual attain¬ 
ment to which few have risen from such an obscure beginning. The 
death of this accomplished zoologist and able botanist removes one 
of our last links with the Australian systematists of last generation. 

Whitelegge was born of humble parents at Stockport in 
Cheshire, England, on August 17, 1850. Soon after his birth the 
family was cast into destitute circumstances, and young Whitelegge 
received but meagre schooling, being put to work for one half of 
each week at the tender age of eight years. One year later his 
father died and his son’s miserable pittance of two shillings and 
sixpence per week contributed to the support of his mother, who 
was a bobbin winder by occupation. From this time up to the age 
of about fifteen, Whitelegge suffered hardships and privations 
which might well have seared the soul of a less spirited and 
resourceful being. A review of his vicissitudes will read like 
romance in these modern days of comparative comfort and pro¬ 
tection; it will show the greatness of the man and the merit of his 
ultimate accomplishment. 

From his early service in a tarpaulin factory, young Whitelegge 
moved to the occupation of “piecer” in a cotton mill. Later he 
went to learn weaving in the service of a cousin, but one day he 
made the grave error of putting two shuttles in the loom at one 
time, and the warp was broken. This act led to dismissal and the 
lad then gained employment in a machine shop, where he was 
occupie<Vwith tapping nuts and putting threads on bolts. At the 
age of eleven he entered Christy’s Hat Manufactory at Stockport, 
after undergoing medical examination and being certified as a youth 
of fourteen years. After gaining an insight into this trade, the 
youth signed indentures and became bound as an apprentice to 
another hat manufacturer for a term of seven years. The wages 
were six shillings a week for the first two years of this employ¬ 
ment, and then an increase of two shillings per week until half of 
the apprenticeship term was served. After that Whitelegge was to 
be put on journeyman’s rates, but was to receive only one third. of 
these earnings. Just prior to this last employment he was receiving 
only four shillings per week, on which he and his mother subsisted 
during the awful days of the Lancashire cotton panic, brought about 
by the American Civil War. During the whole of one year the 
little family had no meat of their own buying, and in order to 
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replenish the larder young Whitelegge used to rise at daylight on 
Sundays to scour the countryside for blackberries and mushrooms, 
and occasionally seized potatoes and turnips from the properties 
of unsuspecting farmers. At this time his earnings provided the 
rental of a house at one shilling and sixpence per week, leaving a 
balance of two shillings and sixpence for food and clothing. It was 
pitiful to hear Whitelegge relate these facts, and to realize that 
the family would have been better off if he had been out of employ¬ 
ment, as the relief money given at the time of the cotton panic 
amounted to two shillings and twopence per head. Having all this 
suffering still vivid in his memory, Whitelegge soon became acutely 
aware that the terms of his apprenticeship were iniquitous, and 
after some contemplation he deserted his master. Setting out on 
foot towards Ashton-under-Lyne in Lancashire, he reached the 
village of Hurstbrook near this town, and succeeded in getting 
work as a journeyman with a kindly hat manufacturer, to whom 
he confessed his trials. With his new employer's help, Whitelegge 
evaded police inquiry, and sheltered at a farmhouse some distance 
away, where all available work was taken him. Except that he 
was all but arrested on several occasions when surreptitiously 
visiting his mother at Stockport, his stay of two years on the farm 
was spoken of by Whitelegge as one of the most enjoyable periods of 
his life. Apart from his trade he did farm work and some carting 
around the district, but was able to rise early and had finished 
work in the early afternoon. This gave him ample time to ramble 
the countryside as was his bent, and so develop what later became 
a profound acquaintance with Nature, coupled with acute powers 
of perception. The passing of years brought peace and comparative 
comfort to Whitelegge, and he was able to ply his trade uninter¬ 
ruptedly at the Hurstbrook shop. It was in this adopted centre 
that he first happened upon the means of indulging his great 
interest in natural history. The first inspiration came from reading 
accounts of the Manchester Science Lectures. One lecture on coal 
by Professor W. Boyd Dawkins caused Whitelegge to seek books on 
geology, and he studiously read on this subject for two years. 
Meantime he made an excellent collection of fossils from the rich 
coal measures of the district, and in seeking more knowledge soon 
came in contact with those societies of artisan naturalists which 
made Lancashire famous during last century. These organizations, 
in which Whitelegge rose to such eminence by assiduous self-culture 
before he left the Old Country, were supported mainly by men who 
never rose beyond comparative poverty and obscurity, their humble 
life preventing them from attaining to that rank and estimation 
among the naturalists of the age to which many were so eminently 
entitled. Whitelegge first joined the Ashton Linneean Botanical 
Society (in 1874), for there were several among its members inter¬ 
ested in geology .. .Soon, however, he took up the study of botany, 
which was the prominent subject among the men with whom he was 
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now associating. One, Edwin Clough, became his tutor and field 
companion, and he successfully attended a course of advanced 
study under Mr. J. R. Byrom of Oldham and Mr. H. Hyde of 
Manchester. Soon Whitelegge gained a reputation for knowledge in 
the surrounding districts, and attained high office in several 
societies. The formation of an herbarium resulted from his week- 
end rambles, and this afterwards numbered 2,000 species. Later 
developing an interest in microscopic pond life, he founded the 
Ashton Biological Society and gained a reputation as a specialist 
in this branch of natural science. Several of his faunal lists were 
published in the Ashton Evening Reporter and the Manchester 
Guardian . Also in the pages of these newspapers appeared full 
notice of the meetings and other activities of the various bodies 
to which Whitelegge belonged. Application and industry eventually 
secured for him a post as teacher of an evening course in botany 
at the Albion Schools, Ashton-under-Lyne, under the Science and 
Art Department. While studying the cross fertilization of flowers 
in 1878 Whitelegge made several interesting observations and com¬ 
municated them to Charles Darwin. The kindly advice and help 
of this great naturalist encouraged Whitelegge to a discovery of 
gynodicecious flowers on single plants in two species of buttercups 
( Ranunculus ). With reference to this discovery Darwin wrote: 

Down, Beckenham, Kent, 

May 12, 1878. 

Dear Sir: I am much obliged for your letter I am certain that I have 
never met with any account of any species of Ranunculus being gyno- 
dioecious, but I have seen it stated that they tend to be dioecious, perhaps in 
consequence of such plants as you have been so good as to send me. Should 
I print a new edition of my last book I will introduce on your authority this 
case. 

Dear Sir, yours faithfully, 

(Signed) Chas. Darwin. 

Later Whitelegge found Stachys gertnanica with the same kind 
of flowers as above, and, following a further letter to Darwin, he 
received t reply: 

Down, Beckenham, Kent, 

July 16, 1878. 

Dea% Sir: It is very kind of you to take so much trouble, but I beg 
you not to take any more, as I do not think it likely that there will be a new 
edition of my ‘‘Forms of Flowers/* and unless there be one I shall not be 
able to use all the information which you have been so good as to send me. 
The Stachys seems a very fine case of what I have called gynodioeciousness. 
Your activity and powers of observation seem very great. 

Dear Sir, yours faithfully, 

( Signed ) Chas. Dabwin. 

Whitelegge had married some years after, removing to Ashton- 
under-Lyne, and after the death of his mother he developed a keen 
desire to migrate to Australia with his wife and child. Fascinating 
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accounts of the opportunities in the new land and its wonderful 
unstudied flora continued to interest him, and on October 16, 1882, 
he left from Plymouth on the sailing ship Uterpe to try his lot in 
the land of his adoption. 

It was fitting that he be fare welled by members of the Society 
of which he was founder. Thus it was at the annual meeting of 
the Ashton Biological Society that the president, Mr. J. R. Byrom, 
presented Whitelegge with an illuminated address and a purse of 
gold subscribed by members of the Society and other local bodies. 
The address read as follows: 

To Mr. Thomas Whitelegge. 

Deab Sib: On the occasion of your leaving your native land for 
Australia, the members of the Societies hereinafter named could not permit 
your departure without placing on record their appreciation of your patient, 
persevering and eminently successful labours in the various fields of bio¬ 
logical research. You have taken a leading part in investigating Botany, 
Geology, and more especially the micro-pond life of the surrounding district. 
Your contributions to the fauna and flora of the Ashton district will ever 
remain a monument of your indefatigable industry. Your enthusiasm in 
science has won the admiration of all your co-workers in the same pursuit; 
and your unassuming and genial disposition, joined to an unvarying readi¬ 
ness to assist has endeared you to us all. You carry with you our best 
wishes for your future welfare and success in life. We also trust that in 
new fields of labour which will be opened out to you, you may be as success¬ 
ful as a teacher and student of Nature as you have been at home. 

Signed, on behalf of the 

Ashton Biological Society, 

J. R. Byrom, President. 

J. S. Rowbe, Secretary. 

Ashton Linnean Botanical Society, 
John Whitehead, President. 
Henry Searle, Secretary. 

Ashton Field Naturalists’ Society, 
Chas. Walden, President. 

A. Newton, Secretary. 

Oldham Microscopical Society, 

J. Ashton, President. 

Chas. Walters, Secretary. 

Stalybridge Microscopical Society, 

R. Hopwood, M.D., President. 

W. H. Hirst, Secretary. 

Mechanics’ Institute, Ashton-under-Lyne, 

7 October, 1882. 

Another glowing account which appeared in the Aahton 
Reporter in October, 1882, was from the pen of Mr. A. Park of 
the Albion Schools, Ashton-under-Lyne. Portion of it read: 

Mr. Whitelegge sustained to me—for several years, owing to his being 
a member of the teaching staff of our Science Course at the Albion School— 
a very close and Intimate connection, and I wished to say that nothing 
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surprised me more than the readiness of resource—the facility and simplicity 
of illustration—the Quiet yet forceful energy which he brought to bear on 
his instruction to the student under his care. 

1 have not the smallest doubt that he is destined yet to add immensely, 
by his original investigations, to the knowledge we now possess of many 
departments of Natural Science. 

After an eventful voyage of nearly four months Whitelegge 
landed in Sydney with his family on 10th February, 18811, and took 
up his residence at North Sydney. He had in liis possession some 
excellent letters of introduction, and testimonials from such prom¬ 
inent scientists as Sir Joseph Hooker of Kew Gardens, Professors 
W. C. Williamson and Milne Marshall of Victoria University, 
Manchester, and Professor Marcus IJartog of Queen's College, 
County Cork, Ireland. For several months these proved of no 
service, and Whitelegge was forced to take Tip labouring work with 
a plasterer. During this hard j>eriod he sought solace in the 
evenings examining under the microscope at an open street window 
the many strange creatures he had collected in the pools of the 
surrounding district. Residents commented interestedly on this 
habit, so that Whitelegge soon came under the notice of a brewer 
named Kingdon living in the district, who hailed him as a fellow 
microscopist. This romantic meeting resulted in Wliitelegge’s 
acceptance of an offer of employment at the old Orient Brewery 
in Bourke Street, Redfern. Here Whitelegge spent six months in 
more or less congenial surroundings, for when he was not busily 
engaged with his labouring task he mounted and prepared micro¬ 
organisms and* plants collected in the adjacent swamps. One day 
the late Rev. J. E. Tenison-Woods called on the brewer and during 
a conversation remarked on the similarity of certain of the local 
aquatic plants to those he was familiar with in England. Mr. 
Kingdon kindly introduced Whitelegge into the discussion and he 
surprised Tenison-Woods with the accurate knowledge he 
possessed of the various plants and their names. At that time 
Tenison-^Voods was president of the Linncan Society of New 
South Wales, and induced Whitelegge to attend the next meeting 
of that body in company with his employer for the purpose of 
exhibiting before the members samples of the plants under discus¬ 
sion. Thus he became introduced to the Society, on the Council 
of which he afterwards served. It was Sir William Macleay, the 
founder of the Society, who proposed Whitelegge as a member, and 
his election took place on 30th May, 3883. In the same year he 
became a member of the Royal Society of New South Wales. With 
his entry into this sphere of scientific activity, Whitelegge's accom¬ 
plishments soon gained their long deserved recognition. He regu- 
largly associated himself with the band of enthusiasts who attended 
the now historical week-end gatherings of the Linuean Society in Sir 
William Macleay’s home at Elizabeth Bay in Sydney, and through 
the kind offices of the Rev. Tenison-Woods was brought under the 
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notice of Dr. E. P. Ramsay, Curator of the Australian Museum. A 
minor temporary appointment was secured for Whitelegge in that 
institution on 27th August, 1883. After a service of six months his 
ability was noticed by Dr. J. C. Cox, President of the Board of 
Trustees, who selected him to investigate the oyster pests of New 
South Wales on behalf of the State Fisheries. The results of this 
important work were published by the Australian Museum. As a 
mark of esteem for the valuable service rendered, the Parkes Govern 
ment voted Whitelegge a bonus of thirty five pounds. This and 
other zealous work earned him a permanent appointment on the 
staff of the Australian Museum in July, 1887, as a senior scientific 
assistant in charge of the Department of Lower Invertebrates. It 
is noteworthy that Whitelegge had earlier declined a position as 
demonstrator under Professor W. A. Haswell in the School of 
Zoology, Sydney University, and later an appointment under Dr. 
N. A. Cobb to the scientific staff of the Department of Agriculture 
Always he had in mind the establishment of the proposed Marine 
Biological Station on Green Point, Watson's Bay, and was closely 
associated with the Russian scientist, M. de Miklouho Maclay, who 
took an active interest in the project. Unfortunately, strained 
relations between Britain and Russia caused the project to be 
abandoned, and Whitelegge’s fond hope of a congenial appointment 
was never realized. For some time about this period of Whitelegge’s 
career he was lecturer in botany at the Sydney School of Arts and 
the Sydney Technical College. 

Whitelegge’s retiring nature and family responsibilities caused 
him to decline many offers of extended trips such as the Royal 
Society’s Expedition to Funafuti, Ellice Islands, in 1897, and the 
trawling expedition of the II.M.C.S. Thetis off the coast of New 
South Wales in 1898. He did, however, visit Lord Howe Island in 
the south Pacific with an Australian Museum expedition headed by 
the late Director, R. Etheridge, jim., and the scientific results 
afterwards appeared in one of the institution’s “Memoirs.” The 
year 1899 saw Whitelegge appointed a Fellow of the Royal Micro 
scopical Society. 

As a collector he was indefatigable, and possessed a most 
intimate and enviable knowledge of both the local marine and fresh¬ 
water faunas. His interest in the latter brought about a close 
correspondence with the noted G. O. Sars of Norway, which 
continued until his demise. Whitelegge habitually sent this great 
naturalist samples of mud collected from th^ swamps and pools he 
explored, and from these the micro-organisms were later bred out 
in Norway. As a botanist he made numerous excursions into the 
Blue Mountain Ranges, adding to his wide knowledge of the flora, 
particularly the cryptogamic. This last Whitelegge termed his 
recreation, and -he spent much of his private time classifying and 
mounting mosses for* inclusion in his large herbarium. A joint 
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paper with the Eev. W. W. Watts—“A Classified Catalogue of the 
Frondose Mosses of Australia”—was the outcome of his interest in 
cryptogamic botany. Another botanical paper of lasting quality 
was “The Gametophyte of Psilotum” published in the Proceedings 
of the Linnean Society of Neto South Wales. 

Whitelegge’s greatest zoological achievement was his “List of 
the Marine and Fresh-water Invertebrate Fauna of Port Jackson and 
Neighbourhood,” which has been referred to as “the marine zoolo¬ 
gists’ bible.” This was published in 1889, and earned for its author 
the distinction of a special gold medal and prize presented by the 
Royal Society of New South Wales. Other special zoological papers 
included reports on the Crustacea, Echinodermata, Alcyonaria, 
Porifera, Madreporaria, Hydrozoa, and Vermes collected by the 
Royal Society’s Expedition to Funafuti. Numerous species in 
botanical and zoological literature have been named after Wkite- 
legge, thus serving as a lasting tribute to his zeal as a collector. 

Right up to the date of his death Whitelegge retained that 
unquenchable enthusiasm for science which marked his earlier 
career. It had even survived a trying period of his early middle 
age when he suffered the loss of his wife, and was left with five 
children to care for, the youngest only two hours old. Always of a 
most unassuming and modest bearing, he will be remembered by his 
intimates for the quiet energy and accuracy which he brought to the 
execution of his work. Latterly, he constantly associated with the 
staff of his old institution, The Australian Museum, frequently 
accompanying parties doing field work. In addition he retained a. 
small post in the National ITerbarium at the Botanic Gardens. 
Sydney, where he was the authority on mosses and ferns. 

Whitelegge's life was one of persistent endeavour and success 
ful achievement, and his work in diverse branches of natural history 
bears witness to his untiring industry and broad sympathies. His 
colleagues cherish his memory as an unassuming, kind-hearted and 
sincere friend, ever generous in helping others, and ever ready to 
give others the benefit of his wide knowledge of zoology and botany. 

Two daughters and a son survive him. 

Frank A. McNeill. 

Contribution to a Bibliography of Thomas Whitelegge. 

(By Gilbert P. Whitley.) 

This bibliography is not presumed to be complete, since I have 
no means of tracing the earlier writings of Whitelegge which may 
have been published in the natural history journals of the northern 
and midland counties of England. Whenever known, the exact date 
of publication of each paper is given. The titles are arranged in 
chronological sequence; papers of joint authorship are placed alpha¬ 
betically under the second author's name, then in order of publica¬ 
tion. 
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1882. 

1. Wax Cells. North. Microscopist ii, 1882, p. 194 (fide Journ. Roy. Micros. 
Soc. (2) 11, 1882, p. 578). 


1883. 

2. Exhibition of living specimens of Plumatella repens from the Botany 

Swamps; and of dried specimens of Nitella gelatinosa from Rand- 
wick. Abstr. Proc. IAnn. Soc. N. S. Wales, May 30, 1883, p. ill; 
Proc. IAnn. Soc. N. S. Wales, vili, 2, July 17, 1883, p. 281. 

3. Exhibition of specimens of Plumatella repens and of a Fresh-water 

Sponge, both from Moore Park, Sydney. Abstr. Proc. Linn. Soc. 
N. S. Wales, June 27, 1883, p. ii; Proc. Linn. Soc. X. S. Wales, viii, 
2, July 17, 1883, p. 297. 

4. Exhibition of a specimen of Fredericella (apparently F. sultana Blum.) 

not previously noticed in N.S.W. Abstr. Proc. Linn. Soc. N. 8. 
Wales. Sept. 26, 1883, p. iii; Proc. Linn. Soc. N. 8. Wales, viii, 3, 
Oct. 19, 1883, p. 416. 

5. Exhibition of a new Plumatella-lilae organism from Moore Park. Abstr. 

Proc. L\nn. Soc. N. S. Wales. Nov. 28, 1883, p. iv; Proc. Linn. Soc. 
X. S. Wales, viii, 4, Feb. 21, 1884, p. 465. 

1884. 

6. Exhibition of slides of Fossil Plants. Abstr. Proc. Linn. Soc. X. S . 

Wales, Feb. 27, 1884, p. iii; Proc. Linn. Soc. X. S. Wales . ix, 1, May 
23, 1884, p. 178. 


1885. 

7. Exhibition of slides of Fossil Ferns from the Hawkesbury and Wiana- 

matta formations. Abstr. Proc. Linn. Soc. X. S. Wales , Jan. 28, 1885, 
p. vi; Proc. Linn. Soc. X. S. Wales, x, 1, June 4, 1885, p. 62. 

8. Exhibition of a collection of Australian Mosses. Abstr. Proc. Linn. Soc. 

N. S. Wales, May 27, 1885, p. vii; Proc. Linn. Soc. X. S. Wales, x, 
2, July 31, 1885, p. 248. 

9. Exhibition of, and Remarks on, Water Insects (Notonecta) with small 

Molluscs attached to their legs; also of Fresh-water Polyzoa killed 
with extended tentacles. Abstr. Proc. Linn. Soc. X. S. Wales, Nov. 
25, 1885, p. vi; Proc. Linn. Soc. N. S. Wales, x, 4, April 3, 1886, 
p. 760. 

10. Exhibition of specimens of a Fresh-water Hydroid Zoophyte ( Cordylo - 
phora ) from Parramatta. Abstr. Proc. Linn. Soc. N. S. Wales , 
Dec. 30, 1885, p. iv; Proc. Linn. Soc. X. S. Wales , x, 4, April 3, 
1886, p. 854. 


1886. 

11. Exhibition of Amoeba radiosa, A. verrucosa, and Clathrulina elegans. 

Abstr. Proc. Linn. Soc. N. 8. Wales, May 26, 1886, p. iv. 

12. Exhibition of Ceratella fusca from Bondi. Abstr. Proc. Linn. Soc. X. S. 

Wales , June 30, 1886, p. vii. 

13. Exhibition of microscopic forms from Moore Park. Abstr. Proc. Linn. 

Soc. X. S. Wales, July 28, 1886, p. vii. 

14. Exhibition of Nitella , with a note. Abstr. Proc. Linn. Soc. N . S. Wales , 

April 28, 1886, p. iii; Proc. Linn. Soc. X. S. Wales (2) i, Aug. 23, 
1886, p. 476; Nature , xxxiv, July 22, 1886, pp. 283-284. 

15. List of the &Ye8h-wat& Rhixopoda of N. S. Wales. Part i. Proc. Linn. 

Soc. X. 8. Wales (2) i, Aug. 23, 1886, pp. 497-504. 
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16. Exhibition of Infusoria and Rotifers from Waterloo Swamps. Abstr. 

Proc. Linn. Soc. N. 8. Wales , Aug. 25, 1886, p. v. 

17. Exhibition of Poraminifera. Abstr. Proc. Linn. Soc. X. S. Wales, Sept. 

29, 1886, p. Till. 

18. Exhibition of alga, Claudea bennettiana, from Sydney Heads, also Bozoon 

canadense. Abstr. Proc. Linn. Soc. X. S. Wales , Oct. 27, 1886, p. vii. 

19. Note on Volvox minor and exhibition of Lemna oligorrhiza in flower. 

Abstr. Proc. Linn. Soc. N. S. Wales, Nov. 24, 1886, pp. vi-vii. 

20. A Method of killing Polyzoa. Trans. Manchester Micr. Soc., 1886, pp. 

30-31; reviewed in Journ. Roy. Micros. Soc.. 1887, p. 674. 


1887. 

21. Exhibition of early stages of the truffle from Double Bay. Abstr. Proc. 

Linn. Soc. X. S. Wales , May 25, 1887, p. vi. 

22. Notes on some Australian Polyzoa. Abstr. Proc. Linn. Soc. N. S. Wales. 

June 29, 1887, p. vi (review); Proc. Linn. Soc. X. S. Wales (2) ii, 
2, Aug. 31, 1887, pp. 337-347; Ann. Mag. Nat. Hist. (6) i, Jan. 1, 1888, 
pp. 13-22. [ Bipora , gen. nov.] 

23. Exhibition of Tubularia gracilis and stalked larva of Comatula. Abstr. 

Proc. Linn. Soc. X. S. Wales , July 27, 1887, p. vii. 

24. Exhibition of Porina inverse from Port Jackson. Abstr. Proc. Linn. Soc. 

N. 8. Wales. Oct. 26, 1887, p. vi. See also Proc. Linn. Soc. X. 8. 
Wales (2) ii, 2, March 21, 1888, p. 680. 


1888. 

25. Note on the Genus Lophopus. Ann. Mag. Xat. Hist. (6) i, Jan. 1, 

1888, p. 62. 

26. Exhibition of Foraminifer ( Haliphysema ramulosa ) and Polyzoa from 

Port Jackson. Abstr. Proc. Linn. Soc. X. S. Wales. Jan. 25, 1888, 
p. vi. 

27. Exhibition of recently described Mosses. Abstr. Proc. Linn. Soc. X. S. 

Wales . Feb. 29, 1888, p. vii. 

28. Note on a Species of Polyzoa ( Porina inversa Waters) from Port Jack- 

son. Proc. Linn. Soc. X. S. Wales (2) ii, 2, March 21, 1888, p. 680. 

29. Exhibition of mycelia of Saprolegtiia , a berold cordigera), and 

some beef which had been observed to be phosphorescent. Abstr. 
Proc. Linn. Soc. X. S. Wales, June 27, 1888, p. vi. 

30. Exhibition of Medusae {Aurelia cemilea?) killed in saturated solution 

of alum. Abstr. Proc. Linn. Soc. X. 8. Wales. Aug. 29, 1888, p. vii. 

31. On Collecting, Cleaning and Mounting Foraminifera. Trans. Manchester 

Micro. Soc., 1888, pp. 12-14 {fide Journ. Roy. Micro. Soc., 1889, p. 
709). 

32. Notes of a Method of killing Zoophytes and Rotifera. Trans. Manchester 

Micro. Soc., 1888, pp. 14-15 ( fide Journ. Roy. Micro. Soc., 1889, p. 
709). 

33. [Rotifers.] In Gunson Thorpe, Proc. Roy. Soc. Qld., iv, 1887 (published 

April-December, 1888), pp. 29-30. 

34. Exhibition of two-tailed Earthworm ( Allolobophora turglda). Abstr. 

Proc. Linn. Soc. X. S. Wales, Dec. 26, 1888, p. iv. 
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1889. 

•85. Exhibition of encrusted Voluta fusiformis containing hermit crab, 
CHbanarius strigimanus, with Patcilasma fissa on its feet, and a rare 
cirripede, Dichelaspis orthogonia, from Port Jackson. Abstr. Proc. 
Linn. Soc. N. S. Wales , Jan. 30, 1889, p. viii. 

86. List of the Marine and Fresh-water Invertebrate Fauna of Port Jackson 
and Neighbourhood. Joum. Proc. Roy. Soc. N. 8. Wales,* xxiii, 2, 
1889, pp. 163-823. 

37. [Determinations of] Polyzoa, Crustacea, Actinozoa, and Protozoa. In 

Etheridge, The General Zoology of Lord Howe Island, Austr. Mus. 
Mem., ii, 1, May 1, 1889. 

38. Exhibition of Hydroid Zoophytes from Maroubra Bay, five species of 

Polyzoa, and a specimen of Isis. Abstr. Proc. Linn. Soc. N. 8. 
Wales, July 31, 1889, p. vii. 

39. Exhibition of flowering Epacrid (Sprengelia ponceletia). Abstr. Proc. 

Linn. Soc. N. 8. Wales, Aug. 28, 1889, p. vi. 


1890. 

40. Crustacea [from the Solomon Islands]. Rec. Austr. Mus. i, 1, March, 

1890, p. 7. 

41. Report on the Worm Disease affecting the Oysters on the Coast of New 

South Wales. Rept. Comm. Fisher. N. 8. Wales, April 19, 1890; 
Rec. Austr. Mus. i, 2, May, 1890, pp. 41-53, pis. iii-vi, and supple¬ 
mentary note on pp. 53-54. See also no. 51, infra. 

42. On a Fresh-water Alga at West Maitland Waterworks. Rec. Austr. Mus.. 

i, 4, Sept., 1890, pp. 82-84. 

43. Specimens obtained on a Dredging Trip in Port Jackson, Saturday, 30th 

May, 1890. [General Invertebrata, exclusive of Mollusca.] Rec. 
Austr. Mus ., i, 4, Sept., 1890, pp. 84-88. 


1891. 

44. Exhibition of Equisetum , also Peridinium and allied organisms. Abstr. 

Proc. Linn. Soc. N. 8. Wales , April 29, 1891, p. vi. 

45. On the Organism Discolouring the Waters of Port Jackson. Rec. Austr. 

Mus., i, 7, June 30, 1891, pp. 144-147. 

46. On the Recent Discolouration of the Waters of Port Jackson. Rec. 

Austr. Mus., i, 9, Oct., 1891, pp. 179-192, pi. xxviii. (This article and 
the last were the outcome of a controversy, to which Whitelegge 
contributed, printed in the Daily Telegraph , Sydney. Whitelegge 
wrote numerous newspaper articles which were published in 
Lancashire, England, and New South WaleB.) 

47. [Preservation of] Crustacea, Echinodermata, and Miscellaneous Marine 

Organisms. In Ramsay’s Hints for the Preservation of Specimens 
of Natural History, ed. 4, Austr. Mus., Sydney, 1891, pp. 23-26. 

1892. 

48. Exhibition of Lord Howe Island Mosses. Abstr. Proc. Linn. Soc. N. 8. 

Wales, May 25, 1892, p. iv. 

49. Exhibition of Alophota from Coogee, and Rhegmatodes thalassina from 

Sydney Cove. Abstr. Proc. Linn. Boc. N. Wales , June 29, 1892, 

P. ▼!. 

50. List of Twenty Species of Mosses collected at Lord Howe Island. Proc. 

Linn . Soc. N. 8. Wales, (2) vii, 2, Nov. 22, 1892, p. 277. 


* Mr. Whltetdggt frequently exhibited specimens before the Royal Society of 
New South Wales, but it has not been considered necessary to list them here. 
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1898. 

51. Extracts from Report on the Worm Disease affecting the Oysters on the 
Ooast of New South Wales. In Thompson, L. G., History of the 
Fisheries of New South Wales , 1898, appendix, pp. 109*115, pis. i-iv. 
Thompson's paper was issued separately and also in Pamphl. N.S.W. 
Commies. World's Columb. Exp . Chicago , Vol. i, Sydney, 1893 (or 
later), with same pagination. 


1897. 

52. The Crustacea of Funafuti. Austr. Mus . Mem., iii, 2, Feb. 25, 1897, pp. 

127-161, pis. vi-vii. 

53. The Echinodermata of Funafuti. Austr. Mus. Mem., iii, 2, Feb. 25, 1897, 

pp. 155-162; abstracts in Nat. Science, xi, July, 1897, p. 7, and by H. 
Ludwig, Zool. Centralbl. iv, Aug. 23, 1897, p. 571 (fide Zool. Record). 

54. Exhibition of Isopod, Amphoroidea australiensis , from Maroubra. Proc. 

Linn. Soc. N, S. Wales, xxi, 4, May 31, 1897, p. 503. 

55. The Alcyonaria of Funafuti. Part i. Austr. Mus. Mem. iii, 3, July 12, 

1897, pp. 213-225, pis. x-xii. 

56. On Stichopus mollis , Hutton. Rec. Austr. Mus., iii, 2, Aug. 5, 1897, p. 50. 

57. The Alcyonaria of Funafuti. Part ii. Austr. Mus. Mem., iii, 5, Nov. 17, 

1897, pp. 307-320, pis. xvi-xviii. 

68. The Sponges of Funafuti. Austr. Mus. Mem., iii, 5, Nov. 17, 1897, pp. 
323-332. 


1898. 

59. The Madreporaria of Funafuti. Austr. Mus. Mem., iii, 6, Feb. 21, 1898, 

pp. 349-368; abstract in Zool. Centralhl., v, 1898, p. 612 {fide Zool. 
Record). 

60. Contributions to a Knowledge of the Fauna of British New Guinea. No. 

1, Part iv. Crustacea. Proc. Linn. Soc. N. S. Wales, xxiii, 3, Dec. 9, 
1898, p. 368. 


1899. 

61. The Hydrozoa, Scyphozoa, Actinozoa and Vermes of Funafuti. Austr. 

Mus. Mem., iii, 7, March 6, 1899, pp. 371-394, pis. xxiii-xxvii. A note 
on page 372 states that J. P. Hill is joint author of the portion 
concerning the Actinaria. 

62. Exhibition of Australian Mosses, one being the representative of a new 

genus (Whiteleggea).* Abstr. Proc. Linn. Soc. X. S . Wales , June 
28, 1899, p. iv; Proc. Linn. Soc. N. S. Wales, xxiv, 3, Dec. 9, 1899, 
p. 374, with note by Watts. 

63. Note upon three New South Wales Ferns not recorded in the “Census of 

Australian Plants” [Diplazium japonicum, Lastrea acuminata, 
Aspidium eumundi]. Proc. Linn. Soc. N. 8. Wales, xxiv, 1, Aug. S, 
1899, p. 191. 

64. Exhibition of Fern ( Doodia linearis) from Ourimbah, New South Wales. 

Abstr. Proc. Linn. Soc. N. 8. Wales, Oct. 25, 1899, p. iii; Proc. Linn. 
Soc. N. S. Wales , xxiv, 4, Apr. 7, 1900, p. 631. 

65. Note on Scyllarus sculptus Latreille. Rec. Austr. Mus., iii, 6, Dec. 11, 

1899, pp. 155-162, pi. xxix. 


•For notes on the status of Whiteleggea, see Watts, Proc. Linn. Soc. N. 8. 
Wales . xlt, 2, 1916, p. 385. 
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1900. 

66. Exhibition of two rare orchids. Proc. Linn. Boc. N. 8. Wales, xxiv, 4, 

Apr. 7, 1900, p. 547. 

67. Crustacea [of the “Thetis” Expedition]. Part i. Austr. Mus. Mem., iv, 

2, May 23, 1900, pp. 135-199, pis. xxxii-xxxv, text-figs. 11-14. 

68. Note on Mosses. Abstr. Proc. Linn. Soc. N. 8. Wales, May 30, 1900, p. 

ili. (See Watts and Whitelegge, infra , Aug. 8, 1900.) 


1901. 

69. Crustacea. Part ii. Isopoda. Part i. Austr. Mus. Mem., iv, 3, Peb. 26, 

1901, pp. 203-246, text-figs. 15-23. 

70. Description of a new Hermit Crab ( Calcinus imperialis), from Lord 

Howe Island. Bee. Austr. Mus., iv, 1, March 29, 1901, pp. 48-51, 
pi. ix. 

71. Limnoria hgnorum, Rathke—a Wood-borer: Its occurrence in Sydney 

Harbour. Bee. Austr. Mus.. iv, 3, July 29, 1901, p. 143. 

72. Sponges Growing Scarce. Popular Science News, Oct., 1901. 

78. Communication of list of Hepaticce from New South Wales. Abstr. Proc. 

Linn. Soc. N. 8. Wales. Oct. 30, 1901, p. iv. 

74. Report on Sponges from the Coastal Beaches of New South Wales. Rec. 
Austr. Mus., iv, 2, Dec. 20, 1901, pp. 55-118, pis. x-xv. Ausz. von 
R. v. Lendenfeld, Zool. Centralbl. , ix, 8, 1902, p. 247 ( fide Cams and 
Engelmann, Bibliogr. Zoolog., vii, 1902, p. 344). Also “Reprinted 
for The Fishery Commissioners of N. S. Wales from Records of the 
Australian Museum, Vol. iv., Nos. 2 and 5, 1901-2 (with the permis¬ 
sion of the Trustees). Sydney: 1902.” 


1902. 

75. Supplementary Notes to the Report on Sponges from the Coastal Beaches 

of New South Wales. Rec. Austr. Mus. iv, 5, Jan. 6, 1902, pp. 211- 
216. Also reprinted, vide no. 74 ante. 

76. Crustacea. Part iii. Isopoda. Part ii. Austr. Mus. Mem., iv, 4. June 

25, 1902, pp. 249-283, text-figs. 24-38. 

77. Notes on Lendenfeld’t Types, described in the Catalogue of Sponges in 

the Australian Museum. Rec. Austr. Mus., iv, 7, Aug. 25, 1902, pp. 
274-288. 


1903. 

78. The Crustacea and Echinodermata (of Paanopa or Ocean Island and 
Nauru or Pleasant Island, Gilbert Group). Rec. Austr. Mus., v, 1, 
April 14, 1903, pp. 8-13. 


1904. 

79. Crustacea. Part iv. Isopoda. Part iii. Austr. Mus. Mem. iv, 7, Feb. 12, 

1904, pp. 405-416, text-figs. 114-118. 

80. Australian Commercial Sponges. Australas. Pharmaceut. Notes and 

News, Sept. 1, 1904, pp. 24-25. Published by Elliott Bros., Sydney. 

1905. 

81. Western Australian Prawns and Sponges. Rec. Austr. Mus., vi, 2, Sept. 

15, 1905, pp. 119-120. 


1906. 

82. Sponges [of the.“Thetto” Expedition]. Part i. Austr. Mus. Mem., iv, 9, 
April 26, 1906, pp. 453-484, pi$. xliii-xliv. 
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1907. 

83. Sponger. Part L—Addenda. Auatr. Mus. Mem., iv, 10, Aug. 14, 1907, 

pp. 487-490. 

84. Sponges. Part it. Auatr. Mus. Mem., iv, 10, Aug. 14, 1907, pp. 491-515, 

pis. xliii-xliv. 


1916. 

85. The Gametophyte of Psilotum: Preliminary Notes. Proc. Linn. Soc. 
N. 8. Wales , xli, 3, Dec. 9, 1916, pp. 553-563, pi. xlv. (On this subject, 
see also LawBon, Nature f July 13, 1916, p. 415, and Trans. Roy. Soc. 
Edinb., li, 1916 (1917), pp. 785-794, pis. i-iii.) 


JOINT AUTHORS. 


Etheridoe, Robert, Junior. 

1. Aboriginal Workshops on the Coast of New South Wales and their 

Contents. Etheridge and Whitelegge, Rec. Austr. Mus.. vi, 4, Jan. 
23, 1907, pp. 233-250, pis. xlii-xlv, and text-figs. 39-43. 

Hill, James P. 

2. (Actinaria.) Whitelegge and Hill, Austr. Mus. Mem., iii, 7. March 6, 

1899. See note on p. 372. (See supra, no. 61.) 

Watts, Walter W. (the Reverend) 

3. Catalogue of the Described Mosses of New South Wales. Watts and 

Whitelegge, Proc. Linn. Soc. N. S. Wales , xxv, 1. Aug. 8, 1900, p. 59 
(title only). “To be issued separately with one of the later Parts 
of this Volume.” 

4. Census Muscorum Australiensium. A Classified Catalogue of the 

Frondose Mosses of Australia and Tasmania, collated from avail¬ 
able Publications and Herbaria Records. Part i. Watts and White¬ 
legge. Proc. Linn. Soc. N. S. Wales, xxvii, suppl. to pt. 3, Dec. 16. 
1902, pp. 1-90. 

5. Census Muscorum Australiensium. A Classified Catalogue of the 

Frondose Mosses of Australia and Tasmania, collated from available 
Publications and Herbaria Records. Part ii. Watts and Whitelegge, 
Proc. Linn . Soc. N. S. Wales, xxx, suppl. to pt. iv, April 12, 1906, 
pp. 91-163 
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THE OCCURRENCE OF ZEOLITES AT KYOGLE, 
NEW SOUTH WALES. 

By 

T. Hodge-Smith, 

Mineralogist and Petrologist, The Australian Museum, 
Sydney. 

(Plate xlvi; Figures 1-5, and Map.) 

The Kyogle Shire Council opened up a basalt quarry for the 
supply of road metal some years ago, but it was not until Dr. 
W. G. Woolnough visited the district in 1923 that it was known 
that this quarry was a prolific producer of zeolites and calcite. 
On his report the writer, accompanied by Mr. C. M. G. Friend, 
visited the quarry with a view* to collecting and examining the 
occurrence. The visit was made possible by the generosity of Mr. 
Anthony Hordern, and over four hundred specimens, mainly 
chabazite, were obtained. The collection contains the finest speci¬ 
mens of this mineral yet obtained in Australia. 

Kyogle is only 198 feet above sea level and is built on the fertile 
valley of the Richmond River, which has here reached a mature 
age. To the w*est of Kyogle the sandstone of Jurassic age dips 
under the alluvium and the basalt of Fairy Mount immediately to 
the east of the tow T n. The dip of the sandstone here is 8° south-east, 
but, following the sandstone to the west, where it has been exposed 
by the denudation of the basalt (see map), the dip increases to 
about 15° south-east, and near its junction with the basalt to the 
w est it shows distinct evidence of crumpling, indicating proximity 
to the fiqpure or vent from which the basalt was extruded. Fairy 
Mount is a residual of this basalt, and has been separated from 
it on the west and north by the valleys of the Richmond River and 
Faw r cett’s Creek respectively, w'hile to the east it has been separated 
from the same mass of basalt by the valley of Back Creek. 

The quarry face at the foot of Fairy Mount, and about thirty 
chains east of the Kyogle post office, discloses the fact that this 
mass of basalt is a complex structure. Four distinct flow's can be 
readily recognized, as w r ell as the presence of a dyke. The quarry 
face at the time was eighty feet high, and the greatest thickness of 
any one flow* was thirty-six feet. Unfortunately the mountain is 
well covered with soil, and outcrops are scarce, but at a height of 
900 feet vesicular basalt was observed to be overlain by solid basalt, 
indicating the surface of another flow. There is a marked absence 
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of pyroclastic* rocks, suggesting that the effusion of basalt, though 
intermittent, was not of the explosive type, but rather in the nature 
of a fissure eruption. It is suggested from a study in the field 
that these fissures trended approximately north and south. 

The basalt is typically of a very dark grey colour, and varies 
considerably in texture from porphyritic to even-grained. The 
phenocrysts consist of labradorite, and they appear to become more 
pronounced as one travels north from Kyogle. The basalt is 
generally rich in olivine. Under the microscope the basalt from the 
four flows at the quarry shows a > ery similar mineral content and 
fabric. The predominant mineral is labradorite, which is lath¬ 
shaped and gives distinct evidence of flow structure. Augite, which 
is the titaniferous variety with weak pleochroism, occurs as an 
interstitial mineral between the felspar laths. It is often altered 
to a green fibrous mineral with the fibres always at right angles to 
the periphery of the section. Olivine forms phenocrysts, and is 
sometimes very little altered. In a number of cases alteration 
takes place to iddingsite and a green serpentine-like mineral. Iron 
oxide and titaniferous iron are fairly abundant. 

The basalt is ob\iously post-Jurassic in age. Prof. H. <\ 
Richards 1 divides the tertiary volcanic rocks of south-eastern 
Queensland into Upper, Middle, and Lower Series. FI is description 
of the Upper Series might well have been taken from the Kyogle 
occurrence, and there can be no doubt that the Kyogle basalt is 
the equivalent of his Upper Series. He places the age of this 
division as Upper Cainozoic, and compares them to the Ben Lomond 
basalt, which Professor Sir T. W. Edgeworth David 2 places as 
probably Pliocene. These two basalts are very similar in appear 
ance under the microscope, and it is of interest to note that both 
are characterized by the presence of abundant ehabazite occurring 
in the vesicles and crevices of the rock. 

For the sake of convenience, the flows exposed at the quarry 
have been numbered from one to four. No. 1 flow is partly exposed 
at the floor of the quarry, and No. 4 is the topmost flow to be 
seen at the time of our visit. At about the centre of the quarry 
the surface of No. 2 flow forms a small, rather broad, V-shaj>ed 
depression, which is partly filled with irregular blocks and frag 
ments of basalt which has been completely altered. The felspar 
is invariably zeolitized. The augite and olivine have been entirely 
replaced by a green fibrous chloritic material, zeolites, and calcite. 
Large cavities exist between these blocks of altered basalt, and 
they are nearly always lined with zeolites and calcite. Indeed, it 
was from here that most of the specimens were collected. 


1 Richards.-—Proc. Roy. Soc, QTand, xxvil, 7, 1016, pp 117-118 
*Davld.-~B,AJL&, 1914 f N.s!w. Haiwlbk., p. 608A. 
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Chabazite. 

(Figures 1-3.) 

No chabazite was found in No. 1 flow, but in the vesicles of No. 2 
flow a number of simple rhombohedrons occur (Fig. 1). These 
are generally quite small, seldom measuring more than 2 mm. in 
diameter, and often twinned on the 6 axis. The faces are invariably 
striated and curved, giving not very satisfactory measurements; 
they belong to the form r (lOll). In one specimen (Fig. 2) the 
rhombohedrons were relatively large, measuring 15 mm. along the 
edge. These were modified by the scalenohedron p (13*10*S3‘13)« 
Most of the chabazite was obtained from the breccia between No. 



Figures 1-3 

Chabazite from Kyogle, New South Wales Fig 1 • Simple rhombohedron 
twinned on the vertical axis. Form* r (lOll) Fig. 2 Modified 
lhombdhedronfl. Forms: r (lOll), fj (21*2*23*25) Fig 3. The phacolite 
t>pe Forms: r (lOll), a (ll20), t (1123), c (OlI>), a (0221). 

2 and No. 3 flows. Wherever a ca\ity ^as broken open it t\«is 
found to contain alkaline water, and the moist chabazite was quite 
colourless in almost every case. On exposure to the atmosphere 
the chabazite became milky to almost opaque white. The tempera¬ 
ture at the quarry during the early afternoon was never less than 
100° F. On being immersed in water the chabazite regained its 
transparency. This property of chabazite was noted by D. A. 
Porter 8 in his description of the mineral from Ben Lomond, New 
South Wales. 

The chabazite is mostly of the phacolite type (Fig. 3), and 
is very similar in habit to that found at Ben Lomond, figured by 


•Forter—Journ Roy. Soc NSW, xxll, 1, 1888, p 88 

B 
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Dr. C. Anderson. 4 Unlike the phacolite (seebachite) from Rich¬ 
mond, Victoria, 5 the basal plane was not found on any of the numer¬ 
ous crystals examined. The majority of crystals were so modified 
as to be lenticular in shape, due to the fact that the individual 
parts of the twin are made up of a number of units in parallel 
growth. 

Only a very few specimens were obtained from No. 3 and No. 4 
flows. The crystals were of the phacolite type, but were not well 
developed. 

Four crystals of the phacolite type and two of the rhombohedral 
type were selected for measurement, and the mean <f> and p angles 
as measured, together with the calculated angles are given in Table 
I. The measurements cannot be considered as very satisfactory, as 
centering was a somewhat difficult matter, and, at best, could only 
be considered fair. The form a (ll20) is always a bright face. 


Table I.—Chabazite, Kyogle, New South Wales. 


Forms. 

Measured. 

Calculated. 

Error. 

Goldschmidt. 

Dana. 

9 

P 

9 

P 

9 

P 



O t 

o / 

o r 

O / 


/ 

r (ll2l) 


29 58 

51 18 

30 00 

61 25 

02 

07 




90 00 

— 

90 00 

10 

— 


t (1123) 


36 36 

— 

35 54 

11 

18 


e (0112) 

29 42 

31 42 

30 00 

32 05 

18 

23 

* (2341) 

dhi 

29 52 

68 10 

30 00 

68 15 

08 

05 

P (H’10'25'13) 

(21*2*23*25) 

25 44 

47 44 

25 41 

48 03 

03 

19 


but consists of four parts which are striated parallel to their inter¬ 
section with r, and in consequence gave multiple signals. The 
faces of t (1123) are invariably striated parallel to the edge e/f, 
and more often than not e and t alternate. The form 8 (0221) 
usually has bright faces, though these are very small. No crystals 
were found which could be determined as belonging either to 
the gmelinite or levynite types. 

The result of a chemical analysis is given in Table II, and 
is compared with that of the Ben Lomond chabazite. It will be 
noticed that the Kyogle mineral is richer in alkalies and corres¬ 
pondingly lower in lime. The specific gravity is 2 099. 
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Table II. —Chemical Analysis of Chabazite. 



Kyogle. 

Ben Lomond.* 

SiO a . 

46*89 

47*37 

Al a O,. 

19*96 

19*16 

CftO. 

7*64 

9*52 

Na*0. 

3*92 

Ml 

K x O. 

0*18 

0*93 

H a O- 

^ 22*05 

3*43 

H t O + 


18*41 


100*64 

99*93 


Calcite. 

(Figures 4-5.) 

Calcite occurs in three distinct varieties, as follows:— 

1. Large pale amber-coloured scalenohedrons capped by a basal 
plane and invariably coated with cliabazite (Plate xlvi). 

2. Small colourless crystals, occurring in the small vesicles of 
the basalt (Fig. 5). 

8. Small amber-coloured rliombohedrons deposited on chabazite 
(Fig. 4). 

1. The large scalenohedrons invariably exhibit well marked 
zonal growth. As many as eight different layers have been deposited 
on the original crystal; each layer can be removed with ease. 
Incidentally, this, together with the perfect cleavage, made the 
collecting of these crystals a very difficult matter. No definite 
scalenohedron is represented, as there is an oscillation between 
several scalenohedrons and the unit rhombohedron. This oscillation 
becomes more pronounced as each additional layer is deposited. 
Several crystals were broken up, the original crystal mounted on 
a two-circle goniometer, and centered by means of the cleavage 
planes. Readings on the scalenohedrons were quite unsatisfactory 
and variations of as much as 4° were noted. They are positive 
forms, and, comparing them with those of the second type of crystal, 
which is similar though smaller and has a greater development of 
forms, the principal scalenohedron appears to be X: (19*1*20*1). 
In one of the core crystals rather better signals were obtained, 
giving measured ^ and p angles of 4° 15' and 81° 41', which 
correspond to an unrecorded form with very large indices 
(119*11*150*10), which has calculated and p angles of 4° 22' and 
82° 00'. There is no definite plane of attachment of the crystals, 
which may lie horizontally or project from the surface at any 
angle. Two fairly large crystals coated with chabazite were 


•Anderson.—Loc. cit. 
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doubly terminated. Measurements taken of the thickness of the 
various zones of growth on twelve crystals, chosen at random 
from the collection, present some interesting features (Table III). 




Calcite from Kvogle, New South Wales. Forma: jr (1 l2l), w* (4481), 
l' (i*83), 0 (il51), (5-B-10-2), X : (19*1*20*1). 

There is a remarkable agreement between the thickness of any one 
zone as compared to that of the same zone in any two crystals. 
Beferring to the last column of the table, which gives the average 


Table III. —Measurements (mm.) of the Zones of Growth of Calcite, 
Kyogle, New South Wales. 


Zone. 

Crystal. 

Average. 

! 

Ratio. 

1 

2 

3 

4 

5 

6 

7 

8 

9 


11 

1 

12 

Outer 

3 

3 

3 

2 

3 

3 

2-5 

2*5 

2*5 

3 

2 

3 

2*7 

1 

2 

4*5 

3-5 

3 

2*5) 

4 

3 

3 

3 

3 

3*5 

3 

4 

3*3 

1*2 

$ 

7 

6 

5 

5 

7 

5 

5 

5 

5 

5*5 

5*5 

6 

5*6 

2*1 

4 

7 

7 

6-5 

6 

— 

6 

6 

5 

4*5 

7 

5*5 

6*5 

6 

22 

5 

3*5 

4*5 

4 

3*51 

— 

4 

3 

3 

— 

4 

4 

5 

3*9 

1*4 

6 

4 

— 

3*5 

03 

— 

4 

3 

3 

— 

— 

3*5 

— 

3*5 

1*3 

7 

wm 

— 

9 

9 

— 

— 

— 

9 

— 

— 

8 

— 

9 

3*3 

8 

**■—• 


19*5 

— 

— 

— 



— 

— 

12 

i — 

112 

4*1 
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relative thickness of the various zones, assuming the outer zone 
to be unity, it will be seen that the zones are arranged in pairs. 
The outside two zones have an average relative thickness of 1 and 
1*2, the next two are approximately twice as thick, while zones 5 
and 6 are somewhat narrower, and the last pair are much thicker, 
being 3*3 and 4*1, showing a greater discrepancy than do the others. 
With the exception of zones 5 and 6 there is a gradual diminution 
of thickness from the centre outwards. In every case the outer 
zone is coated with chabazite. It is to be noted that, although 
there is this remarkable relation in the thickness of the various 
zones, all crystals do not possess the same number of zones. The 
greatest variation exists between crystal 5, with only three zones, 
and crystals 3 and 11, with the full complement of eight zones. 

The maximum measurements made on these crystals were, 
length 27 cms. and diameter 11 cms. 

These crystals were confined entirely to the breccia area. 

2. The small colourless crystals were obtained mainly in small 
vesicles, either alone or with analcite. In one case a crystal of 
this type was found deposited on chabazite. They were not 
confined to any one flow, but were found in all flows, though they 
existed more plentifully in No. 2 flow. They were never found in 
the hreceiated area. 

Five of these crystals were measured on a two-circle goniometer, 
and the measured $ and p angles, together with the calculated 
angles, are given in Table IV. The only forms to give really good 
signals were the positive rhombohedrons p' (ll2l) and w* (44Sl). 
The negative scalenohedrons 0 (4151) is generally rounded, while 
X (23*8*31*7) was represented in one crystal only by a full comple 
ment of faces, giving only fair signals. The positive scalcnohedron 
X : (19*1*20*1) is invariably striated parallel to the edge p'/X . 
The basal plane is very much etched in e\ery case, giving prac 

Table IV. —Calcite, Kyogle, New South Wales 


— w - 

Form 

Measured. 

Calculated. 

Error 

9 

P 

9 

P 

9 

P 



O * 

u / 

o / 

, 


P■ (1121) 

30 00 

44 37 

30 00 

44 36 

0 

1 

m- (4481) 

30 00 

75 47 

30 00 

75 47 

0 

0 

£' («83) 

29 48 

62 15 

30 00 

52 45 

12 

30 

iL- (8*5*10*2) 

30 00 

68 01 

30 00 

67 55 

0 

06 

§ (ilsi) 

11 16 

68 58 

10 53 

69 02 

23 

4 

X: (lO'l'SJ'l) 

2 38 

85 05 

2 32 

84 61 

6 

14 

X (S8'8'31‘7) 

14 00 

66 24 

14 23 

66 12 

23 

12 
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tically no signal of any value. The crystals are usually attached by 
a plane approximately parallel to the basal plane, and only very 
rarely are they doubly terminated. 

3. The small amber-coloured rhombohedrons were found only 
in one place, deposited on the chabazite of the breccfa, covering 
an area of about four square feet. They are generally much etched, 
the positive rhombohedrons p* (Il2l) and m (4481) being the least 
affected. The negative scalenoliedron <p‘ (5*5*10*2) is always 
etched as shown in the figure. A small basal plane is developed in all 
crystals. The plane of attachment is approximately parallel to m* 


Analcite. 

Analcite occurs mostly in the small vesicles of flows Nos. 1 and 
2. It is generally associated with green chlorite, upon which it 
is deposited, and which occurs as inclusions in many of the crystals. 
One minute crystal was found associated with mesolite deposited 
on chabazite, but in every other case chabazite was deposited on 
analcite. The largest individual crystal of chabazite, measuring 
twenty-eight millimetres in diameter, found at the quarry, was 
deposited on analcite. The association of chabazite and analcite 
is quite rare, and is confined to near the surface of No. 2 flow. 
Calcite of the second type is often found deposited on the analcite, 
which is always water-clear. Two forms have been identified, the 
trapezohedron and the cube, though the latter appears to be 
extremely rare, as it was found to be present on only one crystal 
out of a great number examined, and then the faces were very 
small. The crystals did not exceed four millimetres in diameter. 

An analysis of the mineral is given in Table V, and it is 
compared with analcite from Ben Lomond, New South Wales. A 
marked difference in the lime content of the two analcites is shown. 
Lime is absent from the Kyogle mineral, but constitutes 1*33 per 
cent, of the Ben Lomond mineral. 


Table V.— Chemical Analysis op Analcite. 



Kyogle. 

Ben Lomond. 7 

Theoretical. 

SiO, 

54*23 

64-39 

54*5 

A1,0| 

23*67 

21*76 

23*2 

F©*O g 

Absent 

— 

— 

CaO 

Absent 

1*33 

— 


13*81 

13*77 

141 

KgO 

Trace 

Trace * 

— 

H s O 

8*34 

8*71 

8*2 


100*05 

99*96 

100*0 


The specific gravity is 2*286. 


7 Anderson.— Loq. dt. 
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Mesolite. 

Mesolite is found deposited mostly on the chabazite of the 
breccia. Occasionally it is deposited on calcite in spaces which 
have been formed by the interlacing of large calcite crystals. The 
basal planes of the chabazite-covered calcite crystals were coated 
with mesolite in almost every case, while no trace of the mineral 
existed on the scalenohedron faces, except where deposited directly 
on the calcite as noted above. Only rarely was it found on the 
chabazite lining the larger cavities of the brecciated zone, more 
commonly it occurred in the smaller cavities. Except for the basal 
planes of the calcite crystals, the more or less confined spaces 
appeared to provide the conditions most favourable for the 
deposition of mesolite. 

It occurred as delicate somewhat diverging tufts, or forming a 
drusy surface. Individual crystals are acicular and rarely exceed 
one millimetre in length. They are colourless, but in the mass 
appear to be white. 

The quantity of mesolite was so small that it was impossible 
to obtain much for analysis without destroying a large number of 
the specimens. Less than a quarter of a gram was used for analysis 
and the results are given in Table VI, The water was determined 
by difference, but the results obtained definitely place the mineral 
as mesolite. 


Table VI. —Chemical Analysis of Mesolite. 



Kvogle. 

Ben Lomond.* 

SiO, .. 


44*40 

43-88 

Al s O a . . 

.. 

26-53 

27-14 

CaO .. 

* • 

11-48 

7-03 

Na*0 .. 

K,0 .. 


3-72 

10*48 


— 

Trace 

H a O {din.) .. 


13-87 

11-86 



100-00 

100-39 


Chlorite. 

No attempt was made to analyse this mineral and it is not 
possible to state to which particular member of the chlorite group 
it belongs. It is a fibrous green variety and therefore belongs to 
the leptochlorite of Tschermak. Besides being an interstitial 
mineral of the rock itself, it often forms an extremely thin lining 
on the walls of the vesicles of the rock. 


* Anderson.—Loc, oit. 
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Paragenesis. 

The distribution of the minerals in the different flows as 
exposed in the quarry face is shown below. 

Flow No. 4.—Chabazite (2), calcite (1). 

Flow No. 3.—Chabazite (2), calcite (1). 

Breccia under Flow No. 3.—Clayey zeolitic material (3), 
chabazite (5), calcite (2), chabazite (1), mesolite (4), 
analcite (7), calcite (6). 

Flow No. 2.—Chlorite (3), analcite (1), chabazite (4), 
calcite (2). 

Flow No. 1.—Chlorite (3), analcite (2), calcite (1). 

The numeral after each mineral indicates approximately the 
order of abundance in which the mineral was found in the respective 
flows. The breccia contained more zeolites and calcite than all the 
flows combined. The vesicular portion of No. 4 flow was not exposed, 
and only two specimens w r ere obtained from here, consequently the 
distribution of the minerals in this flow as given above may be 
subject to alteration. 

The sequence of the minerals in flows No. 1 and No. 2 is quite 
normal, but in the case of the breccia this is not so. The clayey 
zeolitic material appears to be the first to be deposited, though 
there is definite evidence that it was also deposited after the first 
crop of calcite and immediately before the second chabazite. The 
first chabazite rests either on the amorphous material or else 
directly on the decomposed basalt of which the beccia is composed. 
Occasionally it is seen to form veins in the brecciated material, 
but more often it is overlain by calcite. It does not appear to 
attain a thickness of more than six millimetres, while the overlying 
calcite forms crystals of more than twenty centimetres in length. 
This calcite is the zonal variety previously described. In some 
cases the zeolite can be definitely identified as chabazite, but in 
other cases its identification is somewhat doubtful, but it is 
probably all chabazite. The zeolite has been deposited from solutions 
which have been injected between the zones subsequent to the 
deposition of the calcite aiid probably contemporaneously with the 
main deposit of chabazite. Mesolite is invariably deposited on 
the main chabazite. The evidence of the analcite having formed 
after the mesolite is based on the occurrence of one crystal of 
analcite, and there is no direct evidence that the calcite is later than 
the analcite as the two were never found in association. 

The Origin of the Zeolites and Associated Minerals. 

It has already been noted that in the vesicles of the various 
flows the normal order of the sequence of the zeolites and calcite 
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occurs, and this is accompanied bj very little alteration of the 
basalt. While it is maintained that the sequence of the minerals 
in the breccia is not normal, the basalt forming this material has 
been so altered that it is possible to scrape it into powder very 
easily by means of an ordinary pocket-knife, and the basalt which 
encloses the breccia has been intensely altered for a distance of at 
least three centimetres. It is at once obvious that the solutions 
acting on the breccia have had a much more severe action on it 
than the solutions in the vesicles of the basalt itself. It therefore 
becomes necessary to seek the cause for this difference. Bailey 
and Grabham* have suggested that magmatic solutions rich in 
sodium carbonate, accompanying the extrusion of lava, attack it 
shortly after the consolidation of the groundmass. The breccia is 
found only where a marked irregularity of the surface of No. 2 
flow forms a rough kind of basin. This would form an excellent 
reservoir for such a magmatic solution, while, owing to the nature 
of the breccia, a relatively large surface of the material would 
t>e exposed to the action of the solutions. Further, it is to be 
noted that the vesicles occur near the surface of the flow, where 
the loss of heat is most rapid, and in consequence the rate of 
decrease of temperature of the solution would be greater than in 
the breccia. The action of sodium carbonate on a labradorite-rich 
rock would be to form calcium carbonate, sodium silicate, and 
aluminium silicate, the two latter interacting to form a double 
silicate of sodium and aluminium, with further partial replace¬ 
ment of sodium by calcium in the presence of excess of calcium 
carbonate. The crystallization of minerals from such a solution 
would depend on saturation due to either addition of the solute, 
evaporation, or lowering of the temperature. Pressure would not 
be an important factor in this case. If saturation were mainly 
due to a lowering of the temperature, it would be expected that 
the minerals w'ould be deposited in their normal order. It might 
be argued that they have been so deposited. Thus the clayey material, 
chabazite, and ealcite being crystallized from one solution, the 
second deposit of chabazite and mesolite would be due to the intro¬ 
duction of another solution, while the crystallization of the analcite 
and second deposit of calcite would be the result of a third injection 
of water. However, it must be remembered that the most favour¬ 
able period for the introduction of magmatic solutions into the 
breccia would be at the time of the actual flowing of the lava 
immediately above, that is No. 3 flow. It is thus apparent that 
the quantities of the various minerals must be taken into account. 
With the exception of the second deposit of chabazite, calcite occurs 
in far greater quantity than all the other minerals together. The 
first deposit of chabazite is exceedingly small compared with the 
calcite. This is exactly the opposite from what one would expect 


• Bailey and Grabh&m.—Geol. Mas., vi. 1900, pp. 250-256. 
C 
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if these minerals were the result of different injections of magmatie 
water derived from overlying flows. It seems more probable that 
they were deposited from the one solution, that is the magmatic 
Water accompanying the extrusion of the basalt of No. 3 flow. In 
this case it is reasonable to suppose that the solution would contain 
calcium carbonate and silicates before reaching the breccia. A com¬ 
paratively rapid initial loss of temperature of the solution owing to 
contact with the relatively cool breccia and underlying solidified 
flow, would be sufficient to cause the deposition of the first series 
of minerals, consisting of the clayey zeolitic material, chabazite, 
and calcite. This would be followed by a slow gradual lowering 
of the temperature, permitting a sufficient time for the solution 
to effect the complete deposition of the basalt of the breccia. 
During this period the principal accession would be calcium carbon¬ 
ate, and saturation would be controlled not so much by temperature 
as by this fact. Two processes would be going on simultaneously, 
one, the decomposition of the basalt, and the other, the deposition 
of calcite. It is suggested that these conditions would be favour¬ 
able to the rhythmic deposition of calcite so characteristic here. 
After the decomposition of the basalt had been completed or nearly 
so, temperature would be again the most important factor in any 
further crystallization of minerals, so that the normal sequence of 
the minerals would occur. This is precisely what is found here, 
that is, chabazite followed by mesolite, analcite and calcite. 



A NEW SPECIES OF RING-TAILED PHALANGER 
(PS. LANICINOSUS GROUP) FROM THE BUNYA 
MOUNTAINS. S.E. QUEENSLAND. 

By 

E. Lb G. Tbouohton and A. S. Lb Souef, C.M.Z.S. 

(Plate xlv, and Figure 1.) 

After the 1919 annual meeting of the Royal Australasian 
Ornithologists’ Union in Brisbane an excursion was made, from 
the 1st to 8th October, to the Bunya Range portion of the Great 
Divide, an excellent account of which was written by Mr. A. H. 
Chisholm. 1 Travelling 153 miles by train from Brisbane, vid 
Toowoomba, to Dalby, which is the nearest point of importance to 
the range, the party traversed another thirty miles of plain country 
to the dry forests of the foothills, finally climbing some three miles 
along a scant and rocky trail winding through uninviting forest 
country to the camp situated “over 3,000 feet above sea-level.” The 
camp was pitched at the northern base of the Mt. Mowbullan peak, 
which attains 3,700 feet and is said to be “very little lower than 
the highest peak of the Macpherson Range”; the actual site was in 
one of the perfectly open park-like stretches of country, described as 
being remarkably characteristic of the Bunya Range and as occur¬ 
ring “strangely, right in the middle of great stretches of jungle . . . 
with, overall, the statuesque forms of the Bunya pines.” 

In these very distinctive surroundings one of us (A. S. Le 
Souef) secured a young adult female ring-tailed opossum, the 
colouring of which is darker than that of any eastern form of the 
Ps . lanigijfosus group and of a different tone to that found in any 
Australian species of Pseudochirus, being so striking as to suggest 
that it is possibly the outcome of prolonged isolation in the unusual 
environment, arid hence worthy of description as a new species. It 
was shot at the nest, built in a bush known as the “ Wild Grape” 
or “Supple Jack,” in dense forest which Chisholm describes as “the 
dimly-lit jungles of sub-tropical mountains.” The red tone of the 
single specimen was so unusual that it was regarded as a possible 
mutant and stored away pending the acquisition of others, but 
recent consideration of its unique habitat and of the allied forms, 
indicates that it may represent an extreme blackish-red form of the 
Ps. laniginosus group, characteristic of the dense rain forests of the 
Bunya Range, of which the local pine is a notable feature. 


1 Chisholm.—The Emu, xtx, 3, 1920, p. 302. 
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The pines, from which the range derives its name, are described 
as very distinctive of the area, and, as Chisholm says, “look where 
you will on these highlands the gaze must ever be arrested” by 
them; he then quotes Andrew Petrie as measuring ordinarysized 
trees 150 feet high and about four feet in diameter, and as saying 
that “The fruit of this pine is a large cone or core, about 9 by 6 
inches, and covered with small cones, similar in appearance to a 
pineapple. It is these small nuts that the blacks eat”; the natives 
are said to have been very fond of them and to have gathered in 
the appropriate seasons for what were literally huge picnics. It is 
possible that the flavour, so attractive to aborigines, may have 
resulted in the nuts forming part of the diet of the phalangers and 
thus have possibly influenced the slight cranial and dental differ¬ 
ences, apart from forming an added inducement to isolation, while 
the presence of the pines and thick jungle associated with them may 
similarly have affected the striking coloration. 

Relevant to the above, in response to our inquiry Mr. C. T. 
White, Government Botanist of Queensland, who accompanied the 
R.A.O.U. party to the Bunyas, has very kindly forwarded the 
following: “I do not know if the Ring-tail Opossum would eat the 
Bunya nuts, but I should certainly think so, as they are so large 
and full of food material and afford an article of diet to so many 
scrub animals. 

“The Bunya Range is an isolated piece of country rising a good 
deal higher than the immediate surrounding hills and plains. In 
consequence of this it has a much higher rainfall than any of the 
immediate neighbouring places, up to 37 or 38 inches per annum, 
whereas the nearest approach to it is Nanango 2 with a rainfall of 
only 31 ins. In consequence of this there are many distinctive plants 
common on the Bunyas, which one does not find either in the plain 
country or the hills country to the east and south until one reaches 
the higher parts of the Blackall Ranges and Macpherson Ranges 
respectively.” 

Apart from this, there is an important indication of range 
restriction provided by the distribution of the Bunya pines, which 
occur sparsely in the Blackall Ranges to the north but are non¬ 
existent in the Macpherson Ranges to the south. A further indica¬ 
tion of the possible isolation of the phalanger is shown by the non¬ 
occurrence in the Bunyas of the Albert Lyre-bird (Menura alberti), 
which is plentiful in the National Park of the Macphersons, and the 
Rufous Scrub-bird (Atrichornis ), also found in that Park. 

Though it may not be quite evident how definite or efficacious 
is the barrier to an extension southward of this highland form, the 
foregoing would suggest that a barrier does exist. There is, indeed, 


* About 20 miles north-east of Mt. Mowbullan, altitude 1.132 feet. 
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a pronounced dip immediately south of Crow's Nest a little south¬ 
east of Mt Mowbullan, to the flat plain country around Toowoomba* 
where the railway crosses at the altitude of 1,921 feet; this elevated 
plain country appears to obliterate any trace of the Bunya 
Mountain flora or other characteristics, and extends southward for 
a considerable distance before giving rise to the Wyreema Range, 
which joins the Macphersons. 


Comparison with Allied Forms. 

It is noteworthy that the ruby tone of this sub-tropical, 
mountain-jungle form of Queensland almost parallels the coppery 
tones of the highland New Guinea species of the sub-genus Pseudo- 
chirops, which are variously described as silvery, shining, or 
uniform, coppery brown. The Queensland specimen, however, lacks 
their dark dorsal stripe, and has a white tail-tip not present in the 
New Guinea forms of Pseudochirops, while its ear is typical of 
the sub-genus Pseudochirus in being longer than broad; the sole 
Australian representative of the former sub-genus, Ps . archeri, has 
the white tail-tip, but absence of the ruby or coppery tone, and the 
sub-generic characters of the dorsal stripe and shape of the ear 
immediately distinguish it. Not only, therefore, does the coloration 
of the Bunya female appear to parallel that of some New Guinea 
forms, but there seems no reason to doubt that the rubaceous- 
chestnut tone, with its intermingling of black dorsally, distinguishes 
it from any form of the genus described hitherto. 

The “rusty-red” form described and figured by Gould 8 under 
the name Phalangisfa cookei (nee. Desmarest) appears to be 
nearest to the Bunya form, but comparison with Gould's plate 
shows the red of his dark upper figure to be of an entirely different 
tone. In this regard it may be further noted that close comparison 
with the colours listed by Matscliie for his holotype of Ps . pulcher* 
proposed to replace the preoccupied name of Gould's cookei , shows 
not only that his colours do not agree very well with the plate but 
also that they are not at all applicable to the Bunya specimen. 

It may be noted here, as indicative of the peculiar conditions 
ruling in the Bunya region and the distinctness of the deep red 
form occurring there, that the highland races of the Tumut district 
of south-eastern New South Wales and the Cairns tableland of 
north-eastern Queensland, in altitudes approximating to 3,000 feet, 
are both uniformly greyish and have shorter molar-rows and longer 
hind feet. 

In view of the above, coupled with the diagnostic characters 
detailed below, it would seem that the highland female represents 


■ Gould.—Mammala Austr., I, 1866, p. xxv, pi. xvHt 
< Matachle.—Sltab. Ges. Natf. Freunde, Berlin, 1916, No. 4, p. 84. 
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an extreme and distinct phase of a rusty-red form, such as Gould 
described, which has developed independently during a prolonged 
period of isolation, or even merely as a result of the altitude and 
characteristic surroundings. There appears to be no doubt, how¬ 
ever, that it represents a specifically distinct form which may be 
described as follows: 


PSEUDOCHIRUS RUBIDUS *p. tlOV. 

An unusually coloured form, in which the rubaceous chestnut 
of the sides and limbs contrasts markedly, though not sharply, 
with the back, which is grizzled blackish and buffy brown, with a 
peculiar ruby or coppery tone throughout. The very dark coloration 
of the single female suggests that the male will probably prove to 
be the lighter of the sexes. 

Colour .—A scintillating or iridescent ruby or coppery sheen is 
present which it is impossible quite to realize in colour charts or 
figures. It was at first considered to be about “reddish old copper” 
of Dauthenay’s Repertoire, pi. 96, but closer comparison showed his 
“ruby” of pi. 158 to come nearest to the striking tone of the holo- 
type, especially if the colour plate is slanted to eliminate the 
metallic sheen. 

The general colour of the back is perhaps best summed up as 
grizzled buffy-russet black, with the black predominating in the 
centre, and the buffy tipping more pronounced on the sides; the 
basal two-thirds of the fur is nearest deep neutral grey (Ridgway, 
1912), succeeded by about a 4 mm. band of palish rubaceous chest¬ 
nut tipped with shining light buff and whitish, over all of which 
in certain lights and angles is seen the ruby tinge. The outsides of 
the limbs and lower sides of the body are about chestnut (Ridg¬ 
way) washed with ruby (Dauthenay, 1905); the head is a warmer 
chestnut with a strong tipping of black between and behind the 
ears. Backs of ears about tawny russet, paler at the hinder border 
but without any trace of a white spot Upper surface of manus 
and pes of the Bame rich ruby chestnut as the limbs. The centre of 
the undersurface is pale russet of Ridgway, with a very pale area 
on the throat; basally the hairs are pale grey. Tail auburn- 
blackish above and coppery-chestnut below for basal three-fifths; 
distal two-fifths buffy white. 

Ewtemal characters .—The fur of the back is longer, denser and 
possibly slightly more crimped than in laniginosus from New South 
Wales; the main fur on the centre of the back measures about 22 
mm., interspersed with longer black hairs about 28 mm. long. Ear 
decidedly smaller tban in any of the races of laniginosus. Hind- 
foot comparatively small, about the minimum for adults of the 
allied species; much smaller (5 - 7*5 mm.) than in Matsckie’s pulcher. 
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Skull. —The posterior palatal foramina appear to provide the 
most notable character, being quite small (3*5 x 2*8 mm.) and 
intermediate in size between the very large ones found in most 
southern specimens of laniginosm and the very small, sometimes 
non-existent, ones of the Tasmanian cooM . The largest posterior 
foramina in a series of twelve cooki is 2*8 x 1*7, while the smallest 
in over twenty laniginomii of various localities is 5*5 x 3*5 and these 
seem to be mere perforations in a dried membrane as the true bony 
openings (9*2 x 3*5) appear to be traceable beneath; the true bony 
posterior foramina in laniginosua range from 6*2 x 3*6 to 11*2 x 4 
mm. The constriction is comparatively broad, being wider than in 
crania of laniginoaus of a similar basal length. 



Dentition .—The length of m 1 8 is as in the larger-toothed races 
of lanigino8U8 , but p 4 is shorter than in any south eastern race of 
that specie/9, measuring 2*8 as opposed to a range of 3-1-3-5 mm. in 
over twenfy specimens. 

Dimensions. —Filled out skin of the holotype: head and body 
292; tail 300; ear, length from inner base 23, outer base 24*5; 
breadth 17*5; hindfoot 42*5 mm. 

Skull: basal length 54; zygomatic breadth 32*8; nasals 21*8 
x 9*2; constriction 7*8; palate length 32*2; palatal foramina, 
anterior 6*2, posterior 3*5 x 2*8 and 2*2 x 2*7; pm 4 2*8 x 2*4; molars, 
ms 1 * 4 15*2, ms 1 - 8 12*2. 

Holotype .—Young adult female. Australian Museum No. 
M.2791. Shot at the nest, in dense forest, by the late Mr. Fred. 
Morse, a well-known ornithologist, in early October, 1919, and 
presented to the Museum by Mr. A. S. Le Souef. 
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Habitat. —The Bunya Range, south-eastern Queensland. Holo- 
type from a little north of Mt. Mowbullan, at 3,000 feet. 

The rich red of the limbs and sides, and heaviness of the black 
pencilling on the back, with the suffusion of ruby, as well as the 
size and character of the posterior palatal foramina, and the shorter 
fourth premolar, readily distinguish this species from all known 
forms of the peregrinus-laniginosu* group. 

The authors are greatly indebted to Miss Ethel A. King for 
the faithful and lifelike coloured figure, to which so much care 
was devoted in achieving accuracy for the elusive and changing 
shades, and also for the text-figure of the skull. They are also 
indebted to Mr. C. T. White, Government Botanist of Queensland, 
for the very useful notes quoted in the introduction, and to the 
Senior Taxidermist of the Australian Museum, Mr. H. S. Grant, for 
helpful interest in regard to the sorting and comparison of a 
comprehensive series of ring tailed plialangers, and to the Assistant 
Taxidermists, Messrs. J. H. Wright and W. Barnes as well. 



NAMES OF FISHES IN MEUSCHEN’S INDEX TO 
THE “ZOOPHYLACIUM GRONOVIANUM.” 

By 

Gilbert P. Whitley, 

lckthyologi»t, The Australian Museum, Sydney. 

The “Zoophylacium Gronovianura” i* a well known book on 
animal* which wa* published in 17G!J. The Latin name* given to 
the Mpecie* dcHcribed therein by L. T. Uronow were binary but not 
consistently binomial and cannot therefore be utilized in taxonomy. 
In 1781 another edition of the “Zoophylaeium v appeared which wa* 
a replica of the 17G8 original, but at lea*t some copies of it possessed 
an excellent index in which binomial names, mostly Linnean in 
origin and all based on the Linnean system, were given to Gronow's 
genera and species by F. C. Meuschen. 

Very few zoologists seem to have been aware of Menschen's 
compilation or much argument over the Gronovian names might 
have been avoided. The Australian Museum is fortunate in possess¬ 
ing a copy of the index, as it is evidently very rare. Sherborn does 
not quote it in his wonderful “Index Animalium,” nor is it in Dean’s 
“Bibliography of Fishes,” and, so far as I know, Meuschen** 1781 
names are only in general use amongst the conchologists who are 
indebted to Dali 1 for tabulating them. I am obliged to Mr. Tom 
Iredale for calling my attention to Meuschen'* index several years 
ago. I am now abb* to offer a collation of the iish names which 
appeared therein and feel that these will prove important to ichthy¬ 
ologists generally. The mammals, reptiles, amphibia, inseeta, 
vermes, and zoophyta claim the attention of others. 

Beside/ giving binomial names to Oronow’s species, Meuschen 
also indexed ordinal, family, and vernacular names but those are 
not considered in this paper. Be also sometimes appeared to give 
more than one name to u Gronovian species-number or failed to 
supply a number to a name, but these discrepancies are due to 
obvious misprints or the use of a wrong font of type and have been 
rectified in the collation given below. 

Several new specific names were introduced for fishes by 
Meuschen in 1778 and 1781 (see bibliography, infra); the former 
are indicated in the list below' by an obelisk (f) and the latter by 
an asterisk ( # ). Some of these will be found to invalidate the use 


1 Dali.—Nautilus, xxxvii, 1923, pp 44-52 ; Iredale, Rec. Austr. Mus. xv, 1927, 
pp. 827-228. 

0 
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of later names proposed for Gronow’s polynomials: Gobim albula 
Meuschen is an earlier name than Gobius gronovii Gmelin for the 
Portuguese Man-o’-War Fish (Nomem). It is, however, obviously 
impracticable to work out the synonymy and nomenclature of each 
species mentioned by Meuschen as that would involve the study of the 
fishes of Brazil, the East and West Indies, South Africa, and other 
regions. The fish names are therefore presented here with the 
addition of the authorities for the species and occasional remarks 
of my own enclosed in brackets. 

Opinion 20 of the International Commission on Zoological 
Nomenclature stated that Gronow’s 176ft genera “are to be accepted 
as complying with the conditions prescribed ... to render a 
name available under the Code/’ but the Commission later huh 
pended this ruling and eliminated Gronow 1763 from consideration 
as respects its systematic names (Opinion 89). Thus the genera 
as well as the species of Gronow are rejected by taxonomists. Some 
of them were used by Scopoli in 1777 but others may have to date 
from 1781, when Meuschen used them. In the index, alternative 
generic names are sometimes given to a species or a group of 
species. An example of this is ki Oyn<rdm s[eu] Sparus 
mormyroides” In cases of this kind, Mr. Iredale considers that 
the former genus mentioned is relegated to the synonymy of the 
latter, or, in the example selected, Cynwdm (Gronow) Meuschen = 
Sparus Linnaeus, and many of Gronow’s generic names are thus 
made absolute synonyms of Linnean ones. The writer, however, 
prefers the interpretation that Meuschen was uncertain which 
of two generic names should be employed and therefore gave both 
as alternatives. 

Little appears to have been recorded in scientific literature 
concerning the life of Friedrich Christian Meuschen of Saxe 
Hildburghausen. He was born in 1719 and died about 1790, having 
outlived Gronow, who had been his junior. The index was prepared 
after Gronow’s death, as may be deduced from the dedication in 
the third fasciculus of the “Zoophylacium” and from the remarks of 
Walbaum (see bibliography). Meuschen appears to have written 
mainly on conchological subjects and evolved his own system of 
classifying molluscs. His writings are listed in Slierborn’s “Index 
Animalium,” the “Catalogue of the Library of the British Museum 
(Natural History),” and Engelmann’s “Bibliotheca.” A genus of 
fishes has been named Meuschenia in his honour. 

Gbonow’s Gronow's 

Page Serial ist). Meuschen *s Identification. 

29 139 Balaena musculus [Linnaeus, 1758]. (A whale ) 

30 140* Acipenser helena [Meuschen, sp. nov.]. 

31 141t Callorynchus seu Chimera callorynchus [Meuschen 

1788 —fide Sberborn] (= Chimwra callorhynchus 

Linnaeus 1758) Figured by Gronow, pi. iv, figs. 

1 - 2 . 
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Gronow’s Gbonow’s 


Page. 

Serial no. 

Meuhohen’b Identification. 


142 

Squalus mustelus [Linnaeus 1758). 

32 

143 

„ carcharias [Linnaeus 1758). 


144 

„ oatulus [Linnaeus 1758] 


145 

„ stellaris [Linnaeus 1758). 


146 

„ sp. [= zygwna Linnaeus 175S.J 

33 

147 

„ maximus [Linnaeus 17661. 


148 

„ pristis [Linnaeus 1758). 

34 

149 

„ acanthias [Linnaeus 1758]. 


150* 

„ colax [Meuschen, sp. nov.]. 


151 

„ squatina [Linnaeus 1758]. 

35 

152 

Raja altavela [Linnaeus 1758]. 


(as 158, part) 



153 

„ torpedo [Linnaeus 1758], Figured by Gronow, 
pi. lx, fig. 3. 

36 

154 

„ clavata [Linnaeus 1758]. 


155 

„ miraletus [Linnaeus 1758]. 


156 

„ rhinobatos [Linnaeus 1758]. 

37 

157 

„ batis [Linnaeus 1758]. 


158 

„ pastinaca [Linnaeus 1758]. 

38 

159 

I’etromyzon fluviatilis [Linnaeus 1758] 


160 

„ branchialis [Linncpus 1758]. 


161 

Muriena caeca [Linnaeus 1758]. 

30 

162 

helena ? [Linnaeus 1758]. 


163* 

„ helena rostrata [Meuschen, var, nov.] 

40 

164* 

,. helena fasciata [Meuschen, var. nov.]. 3 


165* 

„ helena punctata [Meuschen, var. nov.]. 


166 

anguilla [Linnaeus 1758, as angmlla ]. 

41 

167 

(107 in error) 

Oymnotus rostratus [Linnaeus 1766]. 


168 

„ carapo [Linnaeus 1758]. 


169 

„ electricus [Linnaeus 1766]. Figured by 

Gronow, pi. viii, figs. 1*3. 

43 

170 

Syngnathus hippocampus [Linnaeus 1758]. 


171 

„ sp. [probably tf. marvnus Linnaeus 1762.] 


172 

„ acus [Linnaeus 1758], 


172/3 

„ sp. [= typhle Linnaeus 1758.] 

44 

173 

Ostracion cubitus [Linnaeus 1766 - O. cubicus Linnaeus 
1758]. 


174 

., tuberculatus [Linnaeus 1758]. 

45 

175 

„ cornutus [Linnaeus 1758]. 


,176* 

„ quadricorniformis [Meuschen, sp. nov.] 


177 

„ quadrlcornis [Linnaeus 1758]. 

46 

178 

„ trigonus [Linnaeus 1758]. 


179 

triqueter [Linnaeus 1758]. 

47 

180 

„ echinatus [= Diodon echivatus Linnaeus 

1758]. 


180/3 

,. atringa [= Diodon atrtngn Linnaeus 1758]. 


180? 

„ reticulatus [= Diodon reticulatus Linnaeus 

1758]. 


181 

„ holocanthus [= Diodon holocanthus Linnaeus 

1758]. 


181/3 

„ hystrix [= Diodon hystrix Linnaeus 1758]. 

48 

182 

„ hispidus [= Tetraodon hispidus Linnaeus 

1758]. 

49 

183* 

„ lagocephaloides [Meuschen, sp. nov.]. 


* Meuschen'« varietal name preoccupies; Murcena fasciata, Thunberg 1789 which 
is a synonym of Murwna colubrina Boddwrt 1781. a species of Chlevastsa (fide 
Weber and Beaufort, Pish. Indo-Austr. Archip, tii, 1916, p. 285). 






800 


RECORDS OF THE AUSTRALIAN MUSEUM. 


Gronow’ s Gronow’s 


Page. 

Serial no. 

Mkuschen’r Identification. 

50 

184 

Ostracion lagocephalus [~ Tetraodon lagoccphalus 
Linn® us 1758]. 


185 

„ mola [= Tetraodon mola Linnaeus 1758]. 


186* 

„ cathetoplateus [Meuschen, sp. nov.]. 

. 51 

187 

Balistes aculeatus [Linnaeus 1758]. 


188 

„ verrucosus [Linnaeus 1758]. 


189 

„ sp. [= chinen$i8 Bloch 1786 = sinensis Forster 

1771, ex Balistes chinensis Osbeck 1766, 
translation of pre-Linnean work.] 

52 

190 

„ ringens [Linnaeus 1758]. 


191 

„ tomentosus [Linnaeus 1758]. Figured by 

Gronow, pi. vi, fig. 5. 


192 

„ aculeatus 7 [Linnaeus 1758]. 


193 

„ monoceros ? [Linnaeus 1758]. 

53 

194t 

„ spinosus [Meuschen 1778]. 


195 

„ vetula [Linnaeus 1758]. 


196* 

„ amarulentus [Meuschen, sp. nov.]. 

54 

197 

Cyclopterus lumpus [Linnaeus 1758]. 

55 

198t 

Cyclogaster liparis [Meuschen 1778 = Cyclopterus 
lipaiHs Linnaeus 1766 ?]. Misprinted Cycoglaster. 


199 

Gonorynchus" gonorynchus \- Cyprinwt yonorhynchus 
Linnaeus 1766]. Figured by Gronow, pi. x, fig. 2. 

56 

200 

Cobitis taenia [Linnaeus 1758]. 


201 

„ fossilis [Linnaeus 1758]. 


202 

„ barbatula [Linnaeus 1758]. 

57 

203* 

Uranoscopus lyrapaeus [Meuschen, sp. nov.]. 


204* 

„ dracunculoides [Meuschen, sp. nov.J. 


205 

„ dracunculus [= Callionymus dracunculus 

Linnaeus 1758]. 


206 

„ lyra [= Callionymus lyra Linnaeus 1758], 

58 

207 

Lophius piscatorius [Linnaeus 1758]. 


208 

„ histrio [Linnaeus 1758]. 


209 

„ vespertilio [Linnaeus 1758]. 


210* 

„ thymelicus [Meuschen, sp. nov.]. 

59 

211 

Sciaena umbra [Linnaeus 1758]. 


212 

„ cirrosa ? [Linnaeus 1758]. 

60 

213 

Cynaedus s. Sparus hurta ? [Linnaeus 1758] (or) 
rhomboides [Linnaeus 1766]. 


214 

„ „ denter [errore pro dentex , 

Linnaeus 1758]. 

61 

216 

„ „ erythrinus [Linnaeus 1758]. 

62 

216* 

» „ mormyroides [Meuschen, sp. 

nov.]. 


217 

v chromis ? [Linnaeus 1758]. 


218 

„ „ salpa? [Linnaeus 1758]. 

63 

219 

„ „ sargus [Linnaeus 1758; Cynardus 

sargus Meuschen 1778]. 


220 

„ ,, aurata [Linnaeus 1758]. 

64 

221 

„ „ mormyrus [Linnaeus 1768; Tri- 

chopterus indicus Gray 1854]. 
Figured by Gronow, pi. x, 
fig. 1. 


222 

Sparus saxatllis [Linnaeus 1758]. 


223* 

„ punctatus [Meuschen, sp. nov.]. Figured by 
Gronow, pi. v, fig. 4. 


• AUo spelt thus by Scopolt (Intr. HUt. Nat., 1777, p. 450), to whom the genua 
should he credited. 
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Gbonow's 

Page. 

€5 


66 


67 


68 

69 


70 


71 


72 


73 


74 


Gbonow’b 
Serial no. 
224 


226* 

227* 


228 

229* 


230* 

231 

232 

233 

234 

235 

236 

237 

238 

239 
240* 

241 

242 

243* 

244f 


245 

246 

247 

248 

249 

250 

251 

252 

253 

254 


Meuhohen's Identification. 

Holocentrus s. Perea atraria ? [Linnaeus 1766]. 

n „ sp. [= rostratu8 Gray 1854.] 

Figured by Gronow, pi. iv, 
fig. 3. 

Coracinus s. Sciaena corrosus [Meuschen, sp. nov.]. 

„ „ unimaculata [Meuschen, sp. nov.]. 

(See Whitley, Mem. Qld. Mus. 
ix, 3, 1929, p. 233.) 

Scar us s. Labrus turdus [Linnasus 1758]. 

,, „ ocellatus [Meuschen, sp. nov.] 

(or) saxatilis ? Figured by 
Gronow, pi. vi, fig. 3. Not 
Labrus ocellatus Forskaal 1775 
[non-binomial]. 

„ „ saxatiliformis [Meuschen, sp. nov.]. 

Chaetodon arcuatus [Linnaeus 1758]. 

„ ciliaris [Linnaeus 1758]. 

„ rostratus [Linnaeus 1758]. 

„ macrolepidotus [Linnaeus 1758]. 

„ striatus [Linnaeus 1758]. 

„ plnnatus [Linnaeus 1758]. 

„ eapistratus [Linnaeus 1758]. 

Lahrus julis ? [- julis Linnaeus 1758]. 

„ griseus ? [Linnaeus 1758]. 

„ polyodon [Meuschen, sp. nov ]. 

„ julis [Linnaeus 1758]. 

„ lunaris [Linnaeus 1758], Figured by Gronow, 

pi. vi, fig. 2. 

„ torquata [Meuschen, sp. nov. (? nov Walbaum 
1792)]. 

Callyodon s. Labrus cretensis [= Callyodon cretensis 
Meuschen 1778]. Figured by 
Gronow, pi. vii, fig. 4. 

„ „ sp. [= scriptus Gray 1854.] 

Pleuronectes sp. [= platessa Linnaeus 1758.] 

„ hippoglossus [Linnaeus 1768]. 

flessus [= flesus Linnaeus 1758]. 

„ linguatula [Linnaeus 1758]. 

„ lineatus [LinnaBus 1758] (or) tricho- 

dactylus [Linnaeus 1758]. 4 
solea [Linnaeus 1758]. 

„ cynoglossus [Linnaeus 1758]. 

„ rhombus [Linnapus 1758]. 

„ maximus [Linnaeus 1758: V lhombus 

Gray 1854]. 

„ soleaoidea [Meuschen, sp. nov.]. 

Echeneis remora [Linnaeus 1758]. 


75 255* 

256 

(255, part, in error) 

257 „ neucrates [Linnaeus 1758]. 

258 Blennius superciliosus [Linnaeus 1758]. Figured by 

Gronow, pi. v, fig. 5. 

76 259 „ pholis [Linnaeus 1758]. 

260 „ mustelaris [Linnaeus 1758]. 

261* „ superciliosiformis [Meuschen, sp. nov.]. 

262 „ sp. [= retusifrons Gray 1854.] 


4 Meuschen’s identifications of no. 250 appear to he wrong as the species iq 
evidently P. achirua Linnaeus. 
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Gbonow’b Gbonow’b 


Page. 

Serial no. 

Meuschen’b Identification. 


263 

Blennius cristatus [Linnaeus 1758; Adonis cristatus 
Gray 1854]. Figured by Gronow, pi. vi, 
fig. 4. 


264 

„ gattorugine [Linnaeus 1758; Adonis cornutus 

Gray 1854]. 

77 

265 

IGnchelyopus s. Blennius viviparus [Linnaeus 1758]. 

(255, part, in error) 


266 

„ „ lumpenus ? [= Blennius lum- 

penus Linnaeus 1758; 
Enchelyopus lumpenus 
Meuschen 1778]. 

78 

267 

Pholis s. Blennius grunellus [errore pro Blennius 
gunnellus Linnaeus 1758]. 


268 

Cottus scorpius [Linnaeus 1758], 

79 

269* 

„ grunensis [Meuschen, sp. nov.] (replaces 
Callionymus niqui Gray 1854). 


270 

„ gobio [Linnaeus 1758]. 


271 

„ eataphractus [Linnaeus 1758]. 


272 

„ quadricornis [Linnaeus 1758]. 

80 

273 

Amia calva [Linnaeus 1766]. 6 Figured by Gronow, 
pi. ix, fig. 2. 


274 

Trachinus draco [Linnaeus 1758]. 

81 

275 

GobiuB paganellus [Linnaeus 1758]. 


276 

„ aphya [Linnaeus 1758]. 

82 

277t 

„ syrmatophorus [Meuschen 1778; Ccpola uni¬ 

color Gray 1854]. Figured by Gronow, 
pi. iv, fig. 4. 


278* 

„ albula [Meuschen, sp. nov.]. 

83 

279 

Eleotris s. Gobius nlger ? [Linnaeus 1758]. 


280 

„ „ niger [Linnaeus 1758]. 


281 

„ „ eleotris [Linnaeus 1758; Eleotris 

eleotris Meuschen 1778]. 

84 

282 

Trigla cataphracta [Linnaeus 1758]. 


283 

„ gurnardus [Linnaeus 1758]. 


284 

„ lucerna [Linnaeus 1768]. 

85 

2 85 

„ volitans [Linnaeus 1758; Gonocephalus macro- 

cephalus Gray, 1864]. 


286 

Mullus barbatus [Linnaeus 1758]. 

86 

287* 

Perea monopteros [Meuschen, sp. nov.]. 


288 

„ cernua [Linnaeus 1758]. 


289 

„ schraetser [Linnaeus 1758]. 

87 

290 

„ scrofa [= Scorpcena scrofa Linnaeus 1758]. 


291 

„ porcus r= Scorpwna porcus Linnaeus 1758]. 

88 

292* 

„ horrida minor [Meuschen, var. nov.] ) 


293* 

„ horrida major [Meuschen, var. nov.] f 

[Varieties of Scorpama (= Synanceja ) 
horrida Linnaeus 1766]. No. 292 is figured 
by Gronow, pi. xi, fig. 1; pi. xii, fig. 1; 
and pi. xiii, fig. 1. 

89 

294 

„ volitans [= Gasterosteus volitans Linnaeus 

1758]. 


295 

„ cottoides [Linnaeus 1758]. 


•Wrongly identified. Amia oalva Meuschen (non Linnaeus) = A. peromformis 
Gray 1854. Amia Meuscben is preoccupied by Linnaeus, 1766, and may be renamed 
Qronoviohthys with Amia percasformis [« Gronovichthya moluccensia (Valen¬ 
ciennes), Nouv. Arch. Mus. Hist. Nat Paris, 1882, p. 54, Apopon] as orthotype. 
Apogon LacSpMe (Hist. Nat. Poise, ill, 1802, p. 411. Haplotype, A. ruder 
LacepMe = Mullua imberbis Linnaeus) appears to be distinct. 
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90 

296 

Perea polyma [error® pro P. polymna Linnaeus 1758], 


297 

„ diagramma [Linnaeus 1758]. 

91 

298 

„ guttata ? [Linnaeus 1758]. 


299 

„ lucioperca [Linnaeus 1758]. 


300 

„ labrax [Linnaeus 1758]. 


301 

„ sp. [= vulgaris Gray 1864.] 

92 

302* 

„ lucius [Meuschen, sp. nov.]. 


303 

„ asper [Linnaeus 1758]. 

93 

304 

Scomber scombrus [Linnaeus 1758]. 


305 

„ tbynnus [Linnaeus 1758]. 

94 

306 

„ cordyla [Linnaeus 1758]. 


307* 

„ cordylaoldes [Meuschen. sp. nov.].* 1 


308 

„ • trachurus [Linnaeus 1758]. 


309 

„ ductor [= Qasterosteus ductor Linnaeus 1758]. 

95 

310 

,, pelagius [errore pro S. pelaglcus Linnaeus 

9G 

311 

1758; Sarda immoculata Gray 1854]. 

Ze us faber (Linnaeus 1758J. 


312 

„ vomer [Linnaeus 1758]. 

97 

313 

Gadus lota (Linnaeus 1758]. 

( 

314 

„ mustela [Linnaeus 1758]. 


315 

„ merluccius [Linnaeus 1758; Merlucius lanatus 

98 

316 

Gray 1854]. 

„ merlangus [Linnaeus 1758]. 


317 

virens [Linnaeus 1758]. 


318 

„ pollachius [Linnaeus 1758]. 

99 

319 

„ morhua [= callarUis Linnaeus 1758]. 


320 

„ barbatus [Linnaeus 1758]. 


321 

„ aeglefinus [Linnaeus 1758]. 

100 

322 

Clarias s. Silurus sp. [= anguillaris Linnaeus 1758.] 

101 

323 

Figured by Gronow, pi. villa, figs. 3-5. 

Silurus glanis [Linnaeus 1758]. Figured by Gronow, 

102 

324| 

pi. vi, fig. 1. 

Aspredo s. Silurus fiuviatilis [= Aspredo fluviatilis 


325 f 

Meuschen 1778]. 

„ „ myrtus [errore pro Aspredo 


326 

mystus Meuschen 1778]. 

Figured by Gronow, pi. v, 
fig. 3. 

„ „ aspredo [= Silurus aspredo Lin- 


327 

naeus 1758]. 

Albula 8. Salmo albula [= Salmo albula Linnaeus]. 


0 

(Tautotype of the genus Albula Scopoli, 1777.) 

103 

328 

Cyprinus tinea [Linnaeus 1758]. 

104 

329 

„ gobio [Linnaeus 1758]. 


330 

„ carpio [Linnaeus 1758]. 


331 

„ barbus [Linnaeus 1758]. 

105 

332 

„ nasus [Linnaeus 1758]. 


333 

„ cephalus [Linnaeus 1758]. 


334 

dobula [Linnaeus 1758]. 

106 

335 

„ orfus ? [Linnaeus 1758], 


336 

,, alburnus [Linnaeus 1758]. 


337 

„ idbarus [Linnaeus 1758]. 

107 

338* 

„ rutiliformis [Meuschen, sp. nov.]. 


339 

„ rutilis [Linnaeus 1758]. 


340 

„ erytrophthalmus [errore pro erythrophthal • 



mus Linnaeus 1758]. 


•See Whitley, Rec. Austr. Mus. xv, 1927, p. 300. 
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103 

341 

Cyprinus aspius [Linneus 1758]. 


342 

„ auratus [Linnaeus 1758]. (Varieties a, etc. 

of Goldfish not named.) 

109 

343 

„ carassius [Linn®us 1758]. 

110 

344 

„ ballerus [Linn»us 1758]. 


345 

„ brain [Linn® us 1768]. 

111 

346 

„ orfus [Linn®us 1758]. 


347 

Clupea alosa [Linn®us 1758]. 


348 

„ harenchus [errore pro C. harengus Linneus 
1758]. 


3480 

„ sprattus [Linneus 1758]. 

112 

349 

Argentina sphyrena [Linn®us 1758]. 


350* 

„ Carolina LMeuschen, sp. nov.]. 


351 

Synod us s. Esox sy nodus [= Esox synodua Linneus 
1758; 8ynodus aynodua Meuschen 1778]. Figured 
by Gronow, pi. vii, fig. 1. 

113 

352 

Hepatus s. Stromateus javus [= Teuthia jaws 

Linnaeus 1766]. Figured 
by Gronow, pi. viii, flg<. 
14J. 


353* 

„ „ seserinus [Meuschen, sp. 

nov.]. 7 

114 

354 

Erythrinus s. Cyprinus cephalus [Linn®us 1758; 
Erythrinus salmoneus Gray 1854]. Figured by 
Gronow, pi. vii, fig. 6. 


365 f 

Umbra catulus [Meuschen 1778]. 

115 

356 

Cataphractus s. Pegasus volitans [Linnaeus 1758]. 

Figured by Gronow, pi. 
xii, figs. 2-3. 


357 

„ „ natans [Linneus 1766]. 

Figured by Gronow, pi. 
xi, figs. 2-3. 

116 

358 

Exoccetus evolans [Linneus 1766]. 


359 

„ volitans [Linn®us 1758]. 

117 

360 

Anableps s. Cobitls anableps [LinneUs 1758]. Figured 
by Gronow, pi. i, figs. 1-3. 


361 

Esox lucius [Linnaeus 1758]. 


362 

„ bellone [Linn»us 1758; Macrognathus seolopar 
Gray 1854]. 

118 

363 

„ brasiliensis [Linneus 1758]. 


364 

„ osseus [Llnn®us 1758]. 

119 

365 

Solenostomus s. Fistularia tabacaria [Linn«us 1758; 

Flagellaria flatularis 
Gray 1854]. 


366 

„ „ chinensis [Linnaeus 1766]. 

120 

367 

(267 in error) 

Salmo trutta [Llnn®us 1758]. 


368 

„ locustris [errore pro 8 . lacustris Linneus 
1758], 


369 

„ salar [Llnn®us 1758]. 

121 

370 

,, salvelinus [Linn®us J758]. 


371 

„ sp. [= fatio Linn®us 1758.] 


372 

„ alpinus [Linneus 1758]. 


7 Meuschen also associates the specific names AatoU* and hepatua with No. 
363. The former is Btromateua fiatola Linn«us 1768 and the latter, Teuthia 
kepatm Linnaeus 1766. Hepatut s. Stromateua aeaerinua Meuschen is a synonym 
of Teuthia hepatua Linnaeus the genotype of Teuthia (see Whitley, Rec. AuStr. Mu*, 
xvi, 1928, pp. 230-231). Aeranurua fuaoua Gray 1864 is another synonym. 
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122 

373 

Salmo eperlanus [Linnaeus 1758]. 


374 

,, oxyrinchus [Linnaeus 1758]. 


375 

„ thymallus [Linnaeus 1785]. 


376 

Anostomus s. Salmo anostomus [= Salmo anostomus 
Linnaeus 1758; Anostomus anostomus Meuschen 
1778]. Figured by Gronow, pi. vii, fig. 2. 

123 

377 

Charax s. Salmo notatus [Linnaeus 1766] (or) 
lavaretus ? [Linnaeus 1758]. 


378* 

„ „ cynnoides [Meuschen, sp. nov.]. 

Figured by Gronow, pi. xiii, 
fig. 2. 


379 

„ , r immaculatus [Linnaeus 1758]. 

124 

3S0 

„ „ gibbosus [Linnaeus 1758]. 

Figured by Gronow, pi. i, fig. 

4. 

„ „ bimaeulatus [Linnaeus 1758], 

Figured by Gronow, pi. j, fig. 

5. 

Mvstus s. Silurus bagre [Linnaeus 1766]. 


381 


382 

125 

3S3 

„ „ costatus [Linnaeus 1758]. Figured 

by Gronow, pi. v, figs. 1-2. 


384 

., „ clarias [Linnaeus 1758]. 


385 

„ „ ascita [Linnaeus 1758; Mystus 

ascita Meuschen 1778]. 


3S6 

„ fasciatus [Linnaeus 1766]. 

126 

387 

eous [Linnaeus 1766; Mystus cous 
Meuschen 1778]. Figured by 
Gronow, pi. viiio, fig. 7. 


388 

anguillaris [Linnaeus 1758; Mystus 
angmllans Meuschen 1778]. 
Figured by Gronow, pi. viiia, 
fig. 6. 

127 

389 

Calliehthys s. Silurus callichthys [Linnaeus 1758]: 

Callichthys callichthys 

Meuschen 1778]. 


390 

cataphractus [Linnaeus 1758]; 
Callichthys cataphractus 
Meuschen 1778]. Figured 
by Gronow, pi. iii, figs. 3- 

4. 

Plecostomus s. Loricaria cataphracta |Linnaeus 1758; 

Plecostomus cataphractus 
Meuschen 1778]. Figured 
by Gronow, pi. ii, figs. 1-2. 


0 391 


392* 

loricaria [Meuschen, sp. 
nov.]. 

128 

393* 

„ „ plecostomoides [Meuschen, 

sp. nov.]. 


394 

plecostomus [Linnapus 1766; 
Plecostomus plecostomus 
Meuschen 1778]. Figured 
by Gronow, pi. iii, figs. 1- 
2. 

Centriscus scolopax [Linnapus 1766]. 


395 

129 

396 

scutatus [Linnaeus 1758]. Figured by 
Gronow, pi. vii, fig. 3. 


397 

Mugil cephalus fLinnaeus 1758]. 
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130 

398 

Polynemus quinquarius [Linnaeus 1758]. 


399 

[Atherina s ] herpetus [errore pro Atherina hepsetus 
Linnaeus 1758]. 

131 

400 

Anarrhichas lupus [Linnaeus 1758]. 


401 

Ophidion imberbe [Linnaeus 1758]. 

132 

402 

Mastacembelus s. Ophidion macrophtalmum [Lin¬ 
naeus 1758]. Figured 
by Gronow, pi. viiia, 
figs. 1-2. 

133 

403 

„ „ sp. pentophthalmos 

Gray 1854.] 


404 

Ammodytes tobianus [Linnaeus 1758]. 

134 

405 

Gasterosteus aculeatus [Linnaeus 1758]. 


406 

(as 407, part) 

„ pungitius [Linnapus 1758]. 


407 

„ spinachia [Linnaeus 1758]. 

135 

40S 

Channa s. Labrus hepatus [Linnaeus 1758]. Figured 
by Gronow, pi. ix. fig. 1. 


409 

Gasteropelecus s. Clupea sternicla [Linnaeus 1758]. 
Figured by Gronow, pi. vii, fig. 5. 


410t 

Leptocephalus tseniola [Meuschen 1778].* Figured by 
Gronow, pi. xiii, fig. 3. 

136 

411 

Gymnogaster s. Trichiurus lepturus [Linnaeus 1758]. 


Works ('oxsi’Lteu. 

Artedi, Petrus. 

Bibliotheca Ichthyologiea . . . emend et aucta . . . J. I. Walbaum 
Grypeswaldiae, Partes i-iv, 1788-1793. 

Datx, William Healey. 

“F. C. Meusohen in the Zoophylacium Gronovianum.” Nautilus, Boston, 
xxxvii, 2, October, 1923, pp. 44-52. 

Gmemn, Johann Friedrich. 

Systema Naturae (Linnaeus), Lipsiae, Tomus i, Pars iii, Pisces < published 
before November 20), 1789, pp. 1126-1516. 

Gray, John Edward. 

Catalogue of Fish collected and described by Laurence Theodore Gronow 
now in the British Museum. London, February, 1854, pp. i-vii and 
1-196. 

The MS. of this work, illustrated with original drawings in pencil and wash, 
is preserved in the Zoological Department of the British Museum [Cat. 
Lib. Brit. Mus. (Nat. Hist.) ii. 1904, p. 7401. 

Gronow, Laurence Theodore. 

Bibliotheca Regni Animalis atque Lapidei . . . Lugduni Batavorum, 
1760, pp. [i-iv] and 1-326. 

Gronow, Laurence Theodore. 

Zoophylacium Gronovianum . . . Lugduni Batavorum . . . 1781. 

Replica of the original 1763 edition; Fasciculus i. Pisces, pp. 27-136, 
nos. 139-411, pis. i-viii, viiia, ix-xiii. 

Jordan, David Starr. 

The Genera of Fishes . . . 1758-1833. 

Leland Stanford Junior University Publications, University Series, Palo 
Alto, 1917. 


•Mettschen omitted the generic name Atherina and his specific name is 
evidently a misprint for heptetus. 

•The earliest binomial name for the “Leptoeepalus” larva of the Conger Eel, 
Leptocephalus cdnger (Linnaeus). 
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Li.nn.kuk, Carolus. 

Systema Naturae . . . Tomus i, Editio Decima . . . Holmiae . . . 
1758. Amphibia nantes and Pisces, pp. 230-338. 

Linnaccjb, Carolus. 

Systema Naturae . . . Tomus i, Editio Duodecima . . . Holmiae 
. . . 1766, Amphibia nantes and Pisces, pp. 394-532. 

Mkuhciikn, Friedrich Christian. 

Index, continens Nomina Generica Specierum Propria, Trivialia ut et 
Synonyma [Lugduni Batavorum] 1781. Follows p. 380 of the 
Zoophylacium Gronovianum. Part iii, Pisces, 3& pp. unpaged, but 
with signatures E ee ee 2 — F ft ff. —Index Piscium. 

Ohrkck. Per. 

A Voyage to China and the East Indies. 2 vols., London, 1771. Trans¬ 
lated from the German by John Reinhold Forster. Original Swedish 
edition not seen. 

St'OPOLi, Joannis Antonio. 

Introductio ad Historiam Naturalem . . . Pragee, 1777, pp. 445-459 
and 464-467. 

S ii eh born, Charles Davies. 

Index Animalium . . . Sectio Prima . . . MiKxxvin-MDrcr, Cantab¬ 
rigian 1902. 

References to Meuschen 1778 in my paper are quoted from Sherborn as 
Meuschen’s “Mus. Gronovianum” is not available to me. For the full 
title of this work, see Engelmann, Bibliotheca Historieo-Naturalis i. 
1700-1846 (1846), p. 10 

Waikavm, Johann lulius. 

See under Aktedi. above. 

For bibliographic references and notes, see bean, Bibliogr. Fishes u, 1917. 
p. 598. 





EXPLANATION OF PLATE XLV. 

Pseudochirus rubidus , 8p. nov. Holotype female. Locality: North 
of Mount Mowbullan, Bunya Range, Queensland. 



Plate XLV 



EXPLANATION OF PLATE XLVI. 

Chabazite coating scalenohedrons of calcite from Kyogle, New 
South Wales. At the top centre of the specimen, a broken 
section of a calcite crystal is seen showing the characteristic 
zonal structure. 
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PALAEONTOLOGICAL NOTES No. II: 

Meiolania platyceps Owen and Varanus (Megalania) 
priscus (OuJcn). 

By 

C. Anderson, M.A., D.Sc. 

(Plates xlvii—li.) 

Limb Bones op Meiolania platyceps Owen . 

Since a description of this extinct chelonian was published in 
these Records, 1 additional specimens have been secured at Lord 
Howe Island by the efforts of my colleague, Mr. E. Le G. Troughton, 
and Messrs. Baxter, Hines, and Nicholls, residents of the island. 
These afford further evidence regarding its structure and mode of 
life, for, fortunately, some of the bones were found associated in 
such a manner that one is justified in regarding them as belonging 
to one and the same individual. Thus, for the first time it is 
possible to draw conclusions as to the relative proportions of the 
limb bones. 

The associated bones consist of right humerus, right radius 
and ulna, both femora, tibiae, and fibulae, left astragalo-calcaneum, 
and a number of tarsal, metatarsal, phalangeal, and dermal bones. 
Of these the radius and tibia have already been adequately 
described by Owen,* the others have not been described before. 

Ulna (PI. xlvii, figs. 1-3).—This is a stout bone, somewhat 
longer and heavier than the radius; its proximal end rises higher 
than that of the radius, but its distal end does not pass so low. It 
is flattened somewhat in a dorso-ventral plane and is slightly 
twisted, but not so much as the ulna of Testudo. The surface of 
articulatiofl with the humerus (fig. 2) is roughly triangular in 
shape. There is an extensive rugose area near the proximal end 
for attachment to the radius. The olecranon is fairly well developed. 
Greatest length, 10T mm. 

Fibuha (PL xlvii, figs. 4-6).—A much slighter bone than the 
tibia, which it exceeds a little in length. It expands at both ends, 
particularly the distal, and the long axes of the proximal and distal 
articular surfaces are approximately at right angles to one another. 
Near the distal end on the tibial side is a prominent rugosity for 
attachment of the ligamentum tibio fibulare tnferius. Length, 94 
mm. 


* Anderson.—Reo. Austr. Hus.. XIV* 1025, pp. 223-242. 
‘Own.—Phil. Tw»., ctxxik, lets, b. pp. 
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Astragalo-calcaneum (PI. xlix, fig. 2).—The proximal surface 
of this large composite bone is divided by a slight ridge, running in 
a dorso-plantar direction, into two articulating surfaces; the tibial 
is raised in the middle and roughly quadrangular in shape, the 
fibular is concave and elongated. On the dorsal surface is a 
diamond-shaped depression for the Ugamentum tibio-tarsale 
amterius . In general shape the bone resembles that of Testudo. 
Longest measurement, 70 mm. 

Tarnal, metatarsal, and phalangeal bones .—A number of these 
bones were found in association with the left tibia and fibula, the 
whole being bound together along with a number of dermal bones by 
the calcareous matrix. Some of the bones were still articulated, 
but, unfortunately, it was not found possible to restore the foot 
skeleton. The phalanges show well developed articulating surfaces, 
which indicates considerable freedom of movement in the bones of 
the foot. 

Relative lengths of limb bones. —Taking the length of the 
humerus as 100, we have the following proportions: 

Humerus Radius Ulna Femur Tibia Fibula 

100 53 59 101 48 52 

Thus the femur is very slightly longer than the humerus, and 
the lower arm and leg bones are about half as long as the upper 
bones. These proportions indicate that Meiolania was adapted for 
progression on land. 

Dermal bones .—These were found attached by matrix to bones 
both of the fore and hind limb, and there can be little doubt that 
the limbs of Meiolania, like those of some species of Testudo, were 
armed with dermal bones as suggested by Lydekker.'* 

It is evident that the fresh evidence now obtained confirms the 
view that Meiolania was essentially a terrestrial reptile. In walking 
the fore and hind limbs were bent so that the long axes of the fore¬ 
arm and of the lower leg bones w ere approximately at right angles 
to those of the humerus and femur, and, apparently, the hand and 
foot were parallel to the humerus and femur. In gait and posture 
Meiolania must have been very similar to Testudo. 

In my previous paper 1 pointed out that, as Walpole Island 
is of coral origin, and has apparently never been connected with 
any larger land mass, the occurrence there of Meiolania mackayi, 
a form very similar to M . platyceps, indicates that the animal was 
able to cross a considerable stretch of ocean. This possibility is 
not excluded by its adaptation for a terrestrial existence, for 
Testudo is a good swimmer, as Beebe has pointed out. 4 But, on 

‘Lydekker.—Brit. Mus Cat Fose Kept, Part iil 1889, p 164 
4 Beebe—“Galapagos, World’s End/’ p 228 (New York, 1924). 
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the whole, the skeleton of Meiolania , the proportions of its limb 
bone, the structure of its phalanges, and its heavily armoured 
condition, strongly indicate that it was built for life on land. 

Varanus (Meg alania) priscus (Owe w). 

Since Owen first described this extinct lizard, 6 several authors 
have written on the genus. References to, and comments on, the 
various contributions will be found in Baron Fej£rv&ry’s compre¬ 
hensive paper “Contributions to a Monography of fossil Varanidae 
and on Megalanidse”he seems, however, to have overlooked De 
Vis’ “Bones and Teeth of a large extinct Lizard,” 7 and Etheridge’s 
“Reptilian Notes.” 8 

Any additional information regarding this interesting form, 
the largest known lizard, is worthy of record, and I propose to 
describe* here some recently discovered teeth, which are almost 
certainly megalanian, and a well preserved femur, which has been 
in the Museum collection for some years. I also figure an ulna, for, 
though a similar bone has been well described by I>e Vis, 9 his illus¬ 
tration is, as Fej<*rvfu*y says, somewhat vague. 

Teeth .—Recently Professor Sir Edgeworth David presented to 
the Australian Museum a number of fossils which he had received 
from Mr. Bram Collins, of Rosella Plains, Mount Surprise, near 
Cairns, Queensland. These consist of some fragmentary bones 
which cannot Ik* identified, a few small macropod molars, and five 
beautifully preserved reptilian teeth. From a letter addressed to 
Rir Edgeworth by Mr. Collins w r e learn that these specimens were 
obtained in sinking a well through the top of a hill near the home¬ 
stead in a search for a supply of household water. At a depth of 
about five feet a flow of basalt was encountered; the bottom of the 
flow was reached at twenty feet from the surface, and the fossils 
were found at a depth of about forty feet. The probability is that 
these fossils occur in a “deep lead.” 

The tewth are all of the same type but differ somewhat in size 
and proportions. Two typical teeth are figured (PI. 1), one 
relatively long and slender, the other shorter and stouter. All the 
teeth consist of crowns only, the bases, unfortunately, having been 
broken off. It is, therefore, difficult to estimate what their actual 
lengths were, but it may be conjectured that of the longer only 
about tjwo-thirds has been recovered. What remains is 28 mm. 
long, with an antero posterior breadth of 13 mm. and a thickness of 
7*5 mm., so that the complete tooth probably had a length of about 


•Owen.—rhil. Trans., CXtrlX, 1859 (1860), p 43, pis 7, 8; CLXXI, 1880 
<1881), p. 1087, pis. 34, 36 ; CLXXVII, 1887, p. 327, pi. 13. 

« Fej^rv&ry.—Ann. Mus. Nat. Hung.. XVI, 1918, pp. 341-467. 

*De Vis.—Proc. Roy. Soo. Q’land, II, 1885 (1886), pp. 25*32, pis. i-ifi. 

• Etheridge.—Proc. Roy. Soc. Viet, (ns.), XXIX, 2, 1917, pp. 127-130, pi. viii, 
figs. 1-5. 

•De Vis.—Proc. Roy. Soe. Q’land, VI, 1889 (1890), pp. 94-96, pi. iv 
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42 mm. The other figured tooth, of which little more than the tip 
of the crown is preserved, measures 19 x 14*5 x 9*7 mm. 

The teeth are slightly recurved and broadly oval in section, the 
convexity being slightly greater on the lateral side. The anterior 
and posterior edges are distinctly carinated and the carin® are 
beautifully and regularly serrated; the serrations extend to the 
fracture on the posterior edge, but on the longer teeth, the carina 
and serrations disappear just before this is reached. The teeth are 
devoid of vertical fluting, although internal striae can be seen in 
the enamel layer. In colour three are light brown, the other two 
yellowish, and all are practically unworn. 

It is apparent that these teeth are those of a gigantic lizard 
nearly akin to, if not actually a member of, the family Varanidae. 
There is a high degree of probability that they belong to Megalania 
prisca , for there is no other known lizard large enough to have 
borne such teeth. 

By the courtesy of Mr. H. A. Longman, Director of the Queens* 
land Museum, I have been enabled to examine a collection of 
reptilian teeth preserved in that institution, as well as the maxil¬ 
lary fragment with three teeth in situ, described by De Ms under 
the name Varanus ddrus. 10 Comparison with the teeth from Rosella 
Plains shows that the latter cannot belong to dims, in which the 
teeth are considerably smaller, have a more decided backward 
curvature, slightly sigmoid, a rounded anterior border, very faintly 
serrated near the tip, and a compressed posterior edge, serrated but 
without carina. In section the teeth of dims are pear-shaped, not 
oval. 

The earliest account of the teeth of Megalania is contained in 
Owen’s paper describing part of the dentary of Notiosaurus dentatus 
(= Megalania prisca 11 ). Unfortunately, in Owen’s specimen, which 
was discovered at Cuddie Springs, near Brewarrina, New South 
Wales, only the base of one tooth and portion of the base of another 
were preserved, so that exact comparison is not possible. About 
the same time De Vis described what he regarded as a tooth of 
Notio8aums dentatus from Clifton, Darling Downs, Queensland. 12 
I have not been able to recognize this specimen in the collection 
forwarded to me by Mr. Longman, though it contains one tooth 
identical in appearance with those from Rosella Plains. De ¥18’ 
figure is not good but his description is as follows: “The teeth in 
Monitor [Varanus gouldi], as compared with Hydrosaurus 
[Varanus giganteus ] are broad and thick; the'tooth of the latter is 
distinctly serrated on both edges while in the Monitor tooth the 
fore edge [sic] only is serrated and that faintly. The outline of the 


10 De Vi*—Ann. Q’Und Mug., No. 5, 1900, p. 6, pL ili 
» Owen.—Phil. Tt&na , CLXXV, 1885, pp 249-251 

»De Vlg.—Proc Roy. Soc. Q'liuid, JI, 1885 (1886), pp. 81-32, pi. Ill, fig. 2. 
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tooth of the extinct lizard resembles that of Hydrosaurus but it is 
proportionately thicker; its fore-edge is smooth, and also like the 
Monitor tooth it has the basal fluting extended higher on the inner 
side towards the crown than in Hydrosaurus. On the other hand 
its shape and the almost entire want of the ridge descending upon 
the outer side of the tooth sufficiently differentiate it from that of 
a Monitor proper. We have, therefore, here additional evidence that 
the extinct lizard had greater affinity with the smaller than with 
the larger of these two living genera.” 

“The length of this tooth is 21 cm., its breadth 1-2 cm.; the 
measurements of a middle tooth of Hydrosaurus are 0*6 cm. and 
0*3 cm.; of Monitor, 0*3 cm. and 0*2 cm.; and from these elements 
of comparison we may estimate the entire length of the animal to 
have been in the mean 18ft. Cin. long.” 

The tooth ascribed by T)e Vis to Notiosaurus approaches in 
dimensions those from Rosella Plains, but he does not mention 
carinse on the edges and describes the front edge as smooth. It is 
possible that the serrations on the front edge may have been less 
constantly present, or may have become worn off. It may be 
obser\ed, too, that the anterior and premaxillary teeth in the 
varanids are smaller than the more posterior teeth, and their shape 
is somewhat different, the front edge being more rounded. It is 
possible, therefore', that the tooth described by I)e Vis is really 
that of Megalania , as might be conjectured from its size. 

In 1917 Etheridge described an almost complete maxillary 
bone of a large lizard, also from Clifton, Queensland, which he 
identified with Megalania prison, of which he regards Notiosaurus 
dentatus as a synonym. 18 This important specimen is a right 
maxillary with the stump of one tooth in situ, the decayed root of 
another, and the impression of the bases of seven more. Etheridge 
doubted whether the tooth figured by De Vis as that of Notiosaurus 
is in any way related to Owen’s fossil of the same name. 

The Rflsella Plains teeth resemble those of Varanus komo 
doensis , as described by Burden 14 and Ldnnberg, 1 '* though in the 
latter there does not seem to be any carinse on the edges and on the 
anterior edge the serrations do not extend so far from the tip. 
Moreover the teeth of komodoensis seem to be less oval in section, 
being thickest at the base of the front side, tapering to a sharp and 
serrated edge on the posterior side, and the backward curvature is 
more pronounced. 

Femur and ulna .—In the Museum collection is part of the 
skeleton of Megalania, obtained in 1892 from Mr. nermann Lau, 


w Etheridge —Proc Roy Soc, Viet (ns), XXIX, 2, 1917. pp 127-129, pi vlli. 
fiffs 12 

14 Burden—Amer Mus Nov, No 816, May 18, 1928, p 5, fig 1 
*» Ldnnberg —Arklv f. Zool, XIX, h&fte 4, No 27, 1928, pp 3-5 
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who found it ten years before on Clifton Station, towards the head 
of King’s Creek, Darling Downs, Queensland, lie describes his 
find as follows: 

“Here high in the bank I perceived the tip of jawbone with 
teeth thrusting out about eight feet below the grassy surface. 
, Getting to work with pick and knife I brought out successively 
what remained from the bony skeleton. Never broke a single bone, 
found them just as you see them. Although I went for several days 
to the same spot which I excavated to some extent, T was not 
fortunate enough to find more.’' 

The bones found by Mr. Lau consisted of a right maxillary, left 
femur, right ulna, and a number of vertebra? and ribs, all belonging 
without doubt to one and the same individual. Of these specimens 
the maxillary has been described by Etheridge as cited above, 
vertebrae and ribs obtained from other sources have been dealt with 
by Owen, I)e Vis, and others. De Vis has also described and 
figured a left ulna, 10 which, allowing for the personal equation, is 
the same size (length 2f>0 mm.) as the right ulna figured here 
(PI. li, fig. 3). De Vis 1 specimen, too, was found on King's Creek, 
along with a number of associated bones, and may even be part of 
the skeleton now in this museum. 

The femur (PI. li, figs. 1, 2) is a massive and powerful bone 
295 mm. (11} in.) long, its greatest breadth across the proximal 
end 114 mm., across the distal end 105 mm.: the greatest diameter 
at the middle of the shaft is 47 mm., least 38*5. In general shape it 
bears a close resemblance to the femur of recent varanids, except 
that its length in proportion to breadth is considerably less. The 
articular surface of the head is almost rectangular in shape, and 
the internal trochanter is large and strongly rugose, indicating 
powerful pubo-ischio-femoralis muscles. The external trochanter, 
as in lizards generally, is small, and the trochanteric fossa is 
comparatively shallow. The shaft is almost straight, the dorso- 
ventral diameter the greater. The internal condyle of the distal 
end is larger than the external and the intercondylar groove, dorsal 
and ventral, is shallow. Above the external condyle on the ventral 
and postaxial surface is a crescentic sulcus, perhaps indicating the 
origin of the gastrocnemius muscle. The epicondvle, or outer 
tuberosity, for articulation with the fibula, is well developed, and 
the popliteal groove distinct. On the ventral (postero-inferior) 
aspect of the shaft an elongated area with rugose edges and extend¬ 
ing for almost the full length of the shaft doubtless served for the 
insertion of the powerful adductor muscles. 

Affinities.—Megalania has been placed by Lydekker in the 
genus Yarnnus as V . prisons? 1 Fej6rv6ry erected for it a new 


*De Vi*.—Proe. Roy. Soc. Q'land, VI, 1889 (1890), pp. 94-96, pi. iv. 
w Lydekker—Brit, Mu*. Cat. Vow. Rept. and Araph., Pt. I, 1888, p. 284. 
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family Megalanidfe of the suborder Platynota (?) ; 18 Camp placed in 
a new subfamily Megalaninae of the family Varanidae ; 19 Dunn 
reverts to Lydekker’s view, being disinclined to regard Megalania 
as having characters which necessitate generic much less family 
distinction ; 80 Nopcsa places it with Saniva and Thdnosamun in the 
subfamily Megalaninae of the liatynotidse . 21 

The chief ground on which Megalania has been separated from 
VaranuH is the supposed presence of a zygosphene and zygantrum 
on the vertebrae of the former. But, as Longman has pointed out , 28 
Fej£rv&ry is mistaken when he says that Megalania had a strongly 
developed zygosphene and zygantrum. At the most it had a very 
rudimentary zygosphene, and such is also found in Varanus homo- 
doensis. On the whole, and in the light of what is so far known 
of the skeleton of Megalania , there does not seem to be sufficient 
grounds for its separation from Varanus. We may therefore agree 
with Dunn, who, it is interesting to note, regards Varanua homo - 
doensiH as “definitely an Australian type derived from an animal 
much like variu* and intermediate between it and the two Aus¬ 
tralian fossil forms \V. dirun and T r . priscun]." 

Size. —Several estimates of the length of Megalania have been 
made. Owen, by comparing the vertebra with those of Vara nun 
giganteun , concluded that its total length would be about twenty 
feet . 23 Lydekker, by comparison with the vertebra of Varanus 
sivalennin (estimated to be about twelve feet long), considered that 
Megalania was at least thirty feet long . 84 De Vis compared its 
humerus and scapula with those of recent varanids and assigned to 
it a length varying from twelve to twenty-five feet . 25 Fejervary is 
more moderate, estimating its length at four and a quarter to five 
metres (fourteen to sixteen feet ). 26 Dunn, on comparison with 
V. komodoennis , which probably approached Megalania in propor¬ 
tions more closely than any other living lizard, assigns it a length 
of fourteen and a half or fifteen feet . 87 I have compared the femur 
and ulna with those of Varanus na fra tor. T\ gouldi and V. varius , 
the results giving lengths varying from fifteen to seventeen feet 

It is evident, however, that it was much more heavily and 
strongly built than any of its living relatives, and that it was 
comparable with a large crocodile in size and w T eight; indeed its 
vertebrae and limb bones are much more massive than those of an 
'Estuarine Crocodile (Crocodilus porosun). the skeleton of w r hich 


»FejGrvAry.—Ann. Nat. Mus. Hung., XVI, 1918, p 449 
•Camp.—Bull. Amer. Mus. Nat. Hist. XLV1II, 1923, p 321 
°Dunn.—Amer. Mus. Nov., No. 286, Sept. 30, 1927. p. 9. 

1 Nopcsa.—Palaeobiologica, I, 1928, p. 177. 

■Longman.—Mem. Q’land Mus., VIII, 1924, p. 22. 

• Owen.—Phil. Trans. CXLIX, 1859 (1860), p 48. 
■Lydekker.— Loo. cit., p. 284. 

■De Vis.—Proc. Boy. Soc. Q’land, II, 1886 (1886), p. 29. 
•FeJSrvAiy.— Loo. cit.. p. 449. 

T Dunn.— Loo. oit„ p. 8. 
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is about fourteen feet in length, though its femur is shorter. 
With its formidable teeth and strongly muscled limbs it 'must have 
been a dangerous antagonist to any of its contemporaries in the 
Australian Pleistocene, even the bulky Diprotodon. The much 
smaller Varanus komodoensis is said to feed on deer, wild pigs, and 
water-buffalo ,* 8 and we may be sure that Megalania could deal 
effectively with much larger animals. 


" Burden.—Amer. Mu*. Nov., No. 316, May 18, 1928, p. 10. 



CONTRIBUTIONS TO THE KNOWLEDGE OF 
AUSTRALIAN HEMIPTERA. 

No. II. 

A Revision of the Subfamily Graphosomatinje 
(Family Pentatomuwe). 

By 

Anthony Mttsgrave, F.E.S., 

Entomologist, Australian Museum. 

(Plates lii-liv, and one Figure.) 

The members of the subfamily Graphosomatinae are charac¬ 
terized by the scutellum being frequently as long as the abdomen 
and so broad as to leave only the basal and outer margins of the 
corium exposed. Kirkaldy 1 did not regard the group as worthy of 
subfamily status, and placed it as a tenth tribe of the subfamily 
Pentatominse, the Graphosomini, and pointed out that it is 
“Principally characterized by the absent or very short frena, but 
this does not appear to be restricti\ e. The large scutellum is no 
more a character for subfamily separation than it is in Eyxarcoris 
or Dixcoccra." Schoutoden and Distant regarded the group as 
worthy of subfamily rank, and in this contribution I intend to 
regard it as such.* 

I have been permitted to examine the Grapliosomatid bugs in 
the collections of tin* Queensland. West Australian, and South 
Australian Museums, the National Museum, Melbourne, and the 
Macleay Museum, Sydney, through the courtesy of their directors. 

Dr. Yngve SjOstedt of the Naturhistoriska Rijksmuseum, 
Stockholm, has very kindly permitted illustrations to be prepared 
from three species identified by Stftl and from four of that author’s 
types. Thesor drawings have l>een \ cry skilfully executed by Frau 
Therese Ekblom, while to Miss Joyce K. Allan, of this Museum, I 
am indebted for the remainder of the illustrations. All the species 
of Australian Grapliosomatid bugs have now been figured, with the 
exception of Bolbocoris mimicus Walker 1867, the type of which is 
missing from the collection of the National Museum, Melbourne, 
and in the future the identification of these insects should present 
but little difficulty to Australian entomologists. 

, Tribe GRAPIIOSOMATARIA Schvutedcn , 1905. 

Lateral angles of the pronotum not emarginate or, if they are, 
the antenniferous tubercles are not or hardly prominent (the head 


1 Klrjcaldy.—Catalogue of the Hemlptera (Heteroptera) I. Clmiddae, p. 34. 
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being viewed from above). Eyes usually not projecting, not 
pedunculated. Frena, when present, short, save in rare exceptions 
(after Schouteden). 


Key to the Australian Genera. 

1. Lateral angles of pronotum prolonged into a long and broad horn .... 2 

Lateral angles of pronotum not prolonged into a long and broad horn .. 2 

2. Pronotal horns with 2-3 teeth; jug® of different form in sexes. 

. Deroploopsis Schouteden. 

Pronotal horns with only 1 backwardly-projecting tooth; jug® identical 


in sexes . Deroploa Westwood. 

8. Pronotum with tubercle at base. Eufroggattia Goding. 

Pronotum without tubercle . 4 

4 . Head triangular gradually narrowed . Numilia Stftl. 

Head not triangular . 5 

5. Scutellum shorter than abdomen. Dandlnus Distant. 

Scutellum as long as abdomen . € 

6. Head flat; pronotal angles strongly acuminate. Testrica Walker. 

Head convex . 7 

7. Pronotal angles truncate. Protestrica Schouteden. 

Pronotal angles not truncated . Propetestrica gen. nov. 

4 


The genus Ippatha Distant “with no immediate ally,” as its 
author points out, is excluded from the above key. 

Genus Deroploopsis Schouteden, 1905. 

1905. Deroploopsis Schouteden, Genera Insectorum, fasc. 30, p. 27. 

Orthotype Deroploa curvicomis Stfil. 

Distribution. —Australia. 

The genus Deroploopsis was proposed by Schouteden in his 
Monograph for Deroploa curvicornis StAl, the structure of the head 
beihg very distinct from that of the other members of the genus 
Deroploa. 

The original generic diagnosis of Schouteden is given here: 
“Caract&res.—T&te de longeur sub^gale k celle du pronotum, 
graduellement r6tr£cie, les juga graduellement acumin£s et 
divariquSs, bien plus longs que le tylus, un pen recourbSs et 
concaves lggdrement en dessus, convexes en dessous; bords lat£raux 
non sinues en avant des yeux. Pronotum k angles lat£raux 
prolong^ en une corne recourbSe vers le bas et non droite comme 
chez Deroploa 

Hitherto the female has been unknown, the type being a male. 
The structure of the head is quite dissimilar in the two sexes, which 
indicates that the suggestion of Stfll, quoted by Schouteden, viz., 
“capite sexuum difformi ?” though not applicable to the genus 
Deroploa to which it was originally applied, may now be employed 
for the genus Deroploopsis and the query omitted. 

Generic diagnosis of the head of the female is as follows: 
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Similar to male, but jug® not produced into acuminate pro¬ 
cesses but extend in front of tylus as flat, broad, angular lobes, the 
lateral margins being directed inwards towards middle line, the 
inner margins directed towards tylus (the angle of direction varying 
in the species); antenn® 5-jointed. 

Key to the species of the genus Deroploopsis Schouteden. 


1. Pronotal horns almost straight; ending in two spines. 2 

Pronotal horns curved downwards; ending in three spines. 8 


2. Species thick set; posterior margin of pronotal horns rounded. 

. Deroploopsis bidentatus sp. nov. 

Species slender; posterior margin of pronotal horns with slight indication 
of third spine. Deroploopsis recticornis sp. nov. 

3. Species not exceeding 5 mm. in length .. Deroploopsis curvicomis (Stftl). 

Species exceeding 5 mm. in length . 4 

4. Pronotal horns short . Deroploopsis brevieornutus sp. nov. 

Pronotal horns not short. Deroploopsis trispinosus sp. nov. 

Deroploopsis curvicornis (Stal). 

(PI. liii, fig. 7; PL lii, figs. 3, 4.) 

187(5. Dcrophxt currwornift Stftl, Svensk. Vet. Handl., xiv, n. 4, 
p. 32. 6 Rockhampton, Queensland. 

1905. Deroploopsis curvicornis Schouteden, Genera Insectorum, 
fasc. 30, p. 27, pi. ii, figs. 14-15. 

$. Length 4*9 mm., width across pronotal horns 3*6 mm., 
width at base of pronotum 2*6 mm. (Description based on specimen 
from Dalby, Queensland.) 

Reddish-black, rugosely punctate, thickly covered with white 
crystal-like scales which occupy the punctures. The median 
longitudinal line, base of pronotum, jug®, hemelytra, ochraceous- 
tawny. Colouration on under surface variable reddish-black or 
flavescent. 

Head 1*6 mm. across eyes, reddish-black; eyes and ocelli reddish- 
black; rostrum extending to middle cox®; reddish-brown; jug® 
1*2 mm. long, the lateral margins and apices brown, not contiguous 
in front of tylus; tylus slightly raised. 

Pronotum reddish-black in front of pronotal horns; two areas 
on either side of raised median line, black; area bordering posterior 
margin ochraceous-tawny. Pronotal horns relatively short, tri- 
dentate. 

Scutellum reddish-brown; the white scales deposited in 4 
rows one on each side of the curved glabrous fasci®. (This 
character is depicted well in the drawing of the holotype.) Tip of 
scutellum black, lateral margins and glabrous ridges brownish- 
ochraceous. Prena very Bhort, not extending below level of depres¬ 
sion in anterior lateral angles of scutellum. 
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Hemelytra punctate, thickly covered with scales, dark brown 
except clavus which is black, and outer margins which are 
ochraceous-tawny. 

Sternum reddish-brown, coarsely punctate. White crystalline 
scales thickly covering lateral margins of prosternum, and meso- 
sternum and extending up the underside of pronotal horns. 

Venter reddish-brown, punctate, and encrusted with white 
crystalline scales and with a fine pubescence. 

Lege with coxae and trochanters yellowish; acetabula, femora, 
tibiae, and tarsi dark brown. 

9. Length 3*6 mm., width across pronotal horns 3*C mm., 
width at base of pronotum 2*8 mm. (Description of allotype based 
on specimen from Dalby, Queensland. Dorsal aspect PI. liii, fig. 7.) 

Similar in colour to male. Jug® with lateral margins widely 
sinuate, apices rounded; inner margins descending gradually 
towards tylus and contiguous before it, reddish-brown anteriorly, 
otherwise reddish-black. 

Hah. —Queensland: Dalby, 2 $ , 1 9 , collected by Mrs. F. H. 
Hobler (South Australian Museum). 

Types .—The drawings of St&l’s type Deroploa curvicornis 
figured on Plate lii, figs. 3, 4, agree with the males before me. The 
allotype female will be preserved in the collection of the South 
Australian Museum. 

Deroploopsik buevicoknutus np. nor. 

(Figure 1.) 

9. Length 5*4 mm.; width across pronotal horns 5*3 mm.; 
width at base of pronotum 3*7 mm. 

Reddish-black, rugosely punctate, with flat scales in each 
punctation, somewhat resembling Deroploopsis curvicornis (St&l) 
but larger, the pronotal horns more erect; median raised 
longitudinal line, a transverse ridge connecting light-ochraceous 
ridges on anterior part of pronotal horns, glabrous, ochraceous. 

Head 1*8 mm. across eyes, reddish-black; eyes and ocelli black; 
rostrum extending to middle coxae, reddish-brown; jug® with 
lateral margins sinuate, apices rounded; inner margins rounded 
towards tylus and contiguous before it. 

Pronotum very rugosely-punctate between pronotal horns; the 
raised median fascia and an irregular transverse fascia connecting 
the light-ochraceous ridges on the inner anterior surface of the 
pronotal horns, ochraceous; pronotal horns relatively short, broad, 
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and terminating in three teeth, two produced forwards and one 
backwards and outwards. 

Scutellum reddish-black, rugose; the base raised in the form 
of a triangle due to the presence of the oblique grooves on either 
side running to the anterior angles; running from anterior to 
posterior border is a median glabrous fascia, ochraceous for two- 
thirds of its length, the remainder black; on either side of median 



Figure 1. 


fascia, but barely distinguishable from the rugose surface, are two 
outwardly-curved glabrous ridges ochraceous in their anterior half, 
and which anteriorly bridge the grooves to meet the median ridge 
about the apex of the raised triangular base; posteriorly they 
meet with/he median ridge near the end of the scutellum; end of 
scut ell um black. 

ffemelytra black, punctate, thickly clothed with scales, outer 
margin of eorium light ochraceous. 

Sternum reddish-black, punctate, clothed with crystalline 
scales. 

Venter reddish-black and covered with crystalline scales and 
line hairs; flat medially, convex laterally, the anterior segments 
over hanging the lateral margins. 

Legs with coxae, trochanters, and bases of femora, posterior 
extremities of tibiae, and joints, yellowish, remainder reddish-black. 

Hab. —S. Australia: Ooldea, 1 9 holotype, collected by Mr. 
A. M. Lea (South Australian Museum). 
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New South Wales: Tam worth, November, 1892, 1 $ paratype, 
collected by Mr. A. M. Lea (W. W. Froggatt collection). 

Deroploopsis trispinosus 8p . nov> 

(PI. liv, figs. 6, 7.) 

3. Length 5*5 mm.; width across pronotal horns 4-8 mm.; 
width at base of pronotum 2-8 mm. 

Testaceous tinged with black, rugosely punctate with white 
crystaHike scales occupying the punctures. 

Head 1*7 mm. across the eyes, reddish black; eyes and ocelli 
reddish-black; rostrum extending to median coxae reddish-brown; 
jug® 1*2 mm. long, not contiguous before tylus; tylus slightly 
raised. 

Pronotum ochraceous-black in front of pronotal horns; an 
area on either side of median raised line, black; area bordering 
posterior margin, testaceous, glabrous. Pronotal horns tri-dentate. 

Scutellum testaceous, rugose; raised triangular area at base 
reddish-black; median line and curved glabrous fasciae on either 
side of it ochraceous-tawny. Tip of scutellnm black. Frena very 
short. 

Hemelytra punctate, covered with scales, ochraceous-tawny. 

Sternum reddish-brown punctate with white crystalline scales 
in punctures; submarginally the scales thickly encrust the sternum 
as far as the eyes. 

Venter reddish-brown, punctate, thickly encrusted at the sides 
with scales. 

Legs for the most part reddish black, tibiae testaceous. 

$. Length 5*5 mm., width across pronotal horns 5*5 mm., 
width at base of pronotum 3*5 mm. (Description based on specimen 
from S. Australia. Dorsal aspect PI. liv, fig. 7.) 

Similar in colour to male. Jug® reddish-brown, with lateral 
margins sinuate, apices rounded; inner margins descending 
gradually towards tylus and contiguous before it. 

Hal. —S. Australia: Port Lincoln, 1 $ holotype, collected by 
Mr. A. M. Lea (South Australian Museum); no locality, 1 $, 1 $ 
allotype; no locality, H,l$ (Macleay Museum, Sydney). ? S. 
Australia, 1 $ , 2 $ . 

Queensland: Dalby, 1 $, collected by Mrs. F. n. Hobler (South 
Australian Museum). 

No data,: 4 a; 7 $ (Macleay Museum, Sydney). 



AUSTRALIAN HEMIPTERA—MUSGRAVE. 


323 


Note .—I have associated a female from another series as allo¬ 
type to the male holotype from Port Lincoln, 8. Australia, but I 
have no doubt that it represents the other sex of this species. The 
males vary somewhat in size, the Dalby, Queensland, specimen 
being 6*5 mm. from the end of the scutellum to the tips of the jugse, 
and some of the old specimens in the collection of the Macleay 
Museum are darker in colour than the localized specimens in the 
South Australian Museum. The females, on the other hand, show 
but slight variation in size, but a female in the Macleay Museum 
Collection has the area between the pronotal horns which is 
normally rugose and glabrous, raised into a broad glabrous area, 
in which are large punctures, owing to the ridges becoming fused 
into an irregular plate. The median line and the transverse ridge 
bordering the anterior margin of the pronotum are distinctly 
swollen. 

Types. —The holotype & and paratype 6 are preserved in the 
S. Australian Museum collection, the allotype $ in the Macleay 
Museum, Sydney, together with a series of 4 <$ and 8 $ paratypes, 
while a series of 3 & , 3 $ are retained in this Museum. 

Deroploopsis recticornis sp. nov. 

(PI. liii, figs. 14.) 

S . Length 6*3 mm.; width across the pronotal horns 5*3 mm.; 
width at base of pronotum 3 mm. (Dorsal aspect, PL liii, fig. 1; 
ventral aspect, PI. liii, fig. 2; head and pronotum, lateral aspect, 
PI. liii, fig. 3.) 

Black, rugosely punctate, each puncture containing a white 
crystalline scale. A median longitudinal line running from the 
fore-border of the pronotum to the end of the scutellum, and four 
spots in the centre of pronotum, ochraceous-tawny. Other 
ochraceous-tawny marks present along the margins of scutellum 
and pronotum. Legs for the most part ochraceous-tawny. 

Head f-7 mm. across the eyes, black; eyes reddish-black and 
projecting for about two-thirds of their width beyond the lateral 
margins, ocelli black; rostrum extending to anterior coxae, reddish- 
brown; finely pubescent; antennae ochraceous-tawny with fine white 
pubescence; jugae ochraceous-tawny, their lateral margins and 
apices brown; tylus slightly raised with a reddish-black spot in 
the centre. 

Pronotum black, rugosely punctate; four glabrous areas near 
bases of pronotal horns, ochraceous-tawny; pronotal horns 2*5 mm. 
long; each horn bi-dentate, and with a suggestion of a third on the 
posterior margin. 

Scutellum with a concavity at each anterior lateral angle. 
Lateral margins, median longitudinal line extending the length of 
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the scutellum, the two curved fascia? on either side, but which do not 
reach to the anterior or posterior borders, ochraceous-tawny and 
glabrous. Apex black. 

Hem elytra punctate, black near scutellum and pronotal borders, 
otherwise ochraceous. 

Sternum shining black, not as coarsely punctate as upper 
surface. 

Venter shining black, reddish-black at the lateral margins, with 
very fine pubescence. Last abdominal segment rounded, rugose, 
bearing line hairs and crystal-like bodies. 

Legs with the coxae, trochanters, apices of femora, distal two- 
thirds of tibiae, tarsi and proximal end of tarsal claws ochraceous- 
tawny, otherwise black; line white pubescence is present chiefly 
towards apices of tibiae and first joint of tarsus. 

9 . Length 5*4 mm.; width across pronotal horns 5*3 mm.; 
width at base of pronotum 3*1 mm. (Head and pronotum, PI. liii, 
fig- 4.) 

Similar in colour to male. Lateral margins of jugte almost 
straight, inner margins descending sharply towards tylus but not 
contiguous. Jugae ochraceous tawny anteriorly, darker posteriorly. 
Genital plates rugose, covered with flat-scale or crystal-like 
structures. 

Hal). —W. Australia: ? Geraldton, September, 1920, 1 6 , holo- 
type, collected by Mr. H. J. Carter (Australian Museum); Cunder- 
din, Sept.-Oct., 1913, 1 9, allotype (West Australian Museum). 

DeROPLOOPSIS BIDENTATUS Up. HOT. 

(PI. liii, figs. 5, 6.) 

$. Length 6*2 mm.; width across pronotal horns 5*6 mm.; 
width at base of pronotum 3*7 mm. (Dorsal aspect, PI. liii, fig. 5.) 

Similar in general appearance to D. rectlcornis mihi, but 
lighter in colour and more robust. Head, pronotal horns, anterior 
and posterior margins of scutellum black-punctate, each puncture 
containing a white flattened crystal-like structure. A raised median 
longitudinal line extending from fore-border of pronotum to end 
of scutellum, light yellow. A mark extending between the bases of 
the pronotal horns, and three areas further back near the posterior 
margin of pronotum, light yellow. Jugae yellotv. Ridges on under¬ 
side of pronotal horns, light yellow. Legs brownish-yellow. Ventral 
surface of abdomen brownish-black. 

Head 1*8 mm, across the eyes, black; eyes and ocelli reddish- 
black; rostrum Extending to middle coxae, reddish-brown, finely 
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pubescent; antenna? ochraceous with fine white pubescence; each 
juga shaped like an isosceles triangle, the outer margin slightly 
concave; jug© baso-dorsally concave, lateral margins and apices 
brown, sparsely covered with white scales, otherwise yellow; tylus 
slightly raised. 

Pronotum with greater part of pronotal horns and pronotal 
callosities black; four irregular bands extending to anterior margin 
of scutellum, two from the bases of pronotal horns and two from 
blotches behind pronotal callosities, reddish-black ; otherwise light- 
yellow; pronotal horns bi-dentate, posterior margin curving gently 
to apex. 

Scutellum with fore-margin, except in centre, and hind margin, 
black; lateral margins, median longitudinal line, two broad 
irregular fascia? on either side of it but not reaching anterior or 
posterior margins, light-yellow and glabrous; otherwise reddish- 
black. 

Hemelytra strongly punctate, clavus reddish-black, curium 
reddish-black near scutellum; otherwise light yellow. 

Sternum black. 

Venter brownish-yellow towards lateral margins, otherwise 
brownish-black. Last abdominal segment black, rugose. 

Legs coxae and trochanters light yellow; acetabula. femora, 
tibiae, and tarsi brownish-yellow. 

9 . Length 5-6 mm.; width across pronotal horns 5*5 mm.; 
width at base of pronotum 3-7 mm. (Dorsal aspect of head and 
pronotum, PI. liii, fig. 6.) 

Similar in colour to male. Jugae with lateral margins widely 
sinuate; apices rounded; inner margins descending gently towards 
the tylus and contiguous before it, anteriorly ochraceous-tawny, 
otherwise as in male. Under surface of body thickly covered with 
white scale-like structures. 

Hah, —S^ Australia: Parachilna, Flinders Range, 3 <5,6 9, 
collected by Mr. E. L. Savage (South Australian Museum). 

Victoria; Kewell, 28th October, 1889, 2 9, collected by Mr. 
J. Hill. 

Types .—Holotype $ and allotype 9, and 1 <5,4 9 paratypes, 
in South Australian Museum collection; 1 £, 3 $ paratypes in 
collection of Australian Museum. 

Genus Deroploa Westwood , 1835. 

1835. Deroploa Westwood, Zool. Journ., v, p. 445. Haplotype 

Deroploa parm Westwood. 

1905. Deroploa Schouteden, Genera Insectorum, fasc. 30, p. 27. 

Distribution ,—Australia. 
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Deroploa parva Westwood. 

1835. Deroploa parva Westwood, Zool. Journ., v, p. 445, pi, xxii, 
fig. 6. New Holland. 

1889. Deroploa parva Germar, Zeitschr. Ent., i, p. 68. 

1843. Deroploa parva Amyot and Serville, Hist. Nat Insectes 
Hemipt., p. 58. Tasmania; New Holland. 

1851. Deroploa parva Dallas, List. Hemipt. B.M., i, p. 54. New 
Holland. 

1867. Deroploa parva Walker, Cat. Hemipt. Heter. B.M., i, p. 74. 
New Holland. 

1876. Deroploa parva Stal, Kongl. Sv. Vet. Akad. Hand., xiv, n. 14, 
p. 32. N. Australia. 

1905. Deroploa apnis Schouteden, Ann. Soc. Ent. Belg., xlix, p. 
143. Victoria. 

1905. Deroploa affinis Schouteden, Genera Insectorum, fasc. 30, p. 
27, pi. 2, fig. 5. 

Hob .—Queensland: National Park, 23rd and 24th October, 1923, 
2 9, collected by Mr. H. Hacker (Queensland Museum). 

New South Wales: Tooloom, January, 1926, 2 9, collected by 
Mr. H. Hacker; Armidale, October, 1892, 1 9, collected by Mr. 
A. M. Lea (Froggatt Collection); Rope’s Creek, 1 9 (Macleay 
Museum); Gosford, 2 9, collected by Mr. H. J. Carter (Macleay 
Museum); Bodalla, November, 1925, 1 9, collected by Mr. H. J. 
Carter (Australian Museum); Hornsby, 1 9, collected by Mr. 
C. Gibbons. 

Victoria: Caulfield, 1 9 ; Woori-Yallock, 2nd March, 1924, 2 $ > 
collected by Mr. J. E. Dixon; Fern Tree Gully, 14th April, 1912, 
1 9 ; Healesville, 8th May, 1915, 1 9 ; Wandong, 7th November, 
1905, 1 9, collected by Mr. F. Spry. (All Victorian specimens from 
the National Museum, Melbourne). 

Note .—China 2 has stated that a specimen from the National 
Museum, Melbourne, examined by him, and labelled “Eufroggattia, 
Goding,” proves to be Deroploa afflttis Schouteden. The fifteen 
specimens of Deroploa before me agree with Schouteden’s figure in 
tie Genera Insectorum, except that in some the yellow callosity 
running transversely across the pronotum is barely visible. Speci¬ 
mens labelled Eufroggattia tuberoulata from Wandong, Fern Tree 
Gully, and Healesville, Victoria, have been,sent to me from the 
National Museum, Melbourne, and they agree in every respect with 
a single specimen correctly labelled Deroploa parva, from Caulfield, 
forwarded from the same institution. As Westwood’s name is the 


• China.—Ann. Uif. Nat. HJlt., (9) xx, p. 279, 1927. 




AUSTRALIAN HEMIPTERA—MUSGRAVE. 


327 


earlier one, and as there do not appear to be sufficient grounds 
to warrant the separation of the two species, I here place D. affinis 
Schouteden as a synonym of D . par va Westwood. 

The species appears to be common in eastern Australia. 

Genus Eufroggattia Goding, 1903. 

1903. Eufroggattia Goding, Proc. Linn. Soc. N. S. Wales, xxviii, 
p. 37. Orthotype: Eufroggattia tuberculata Goding (Family 
Membracid®). 

1912. Paraderoploa Schouteden, Ann. Soc. Ent. Belg., lvi, p. 354. 

Orthotype: Deroploa ( Paraderoploa ) perkinsi Schouteden. 

1927. Eufroggattia China, Ann. Mag. Nat. Hist, (9) xx, p. 279. 
(Transferred from Membracidae to Pentatomidae.) 

Distribution. —Australia. 

Eufroggattia tuberculata Goding . 

(PI. liii, figs. 8, 9.) 

1903. Eufroggattia tuberculata Goding, Proc. Linn. Soc. N. S. 
Wales, xxviii, p. 38, pi. i, figs. 17-19. Wingham, N. S. Wales. 

1912. Deroploa ( Paraderoploa ) perkinsi Schouteden, Ann. Soc. 
Ent. Belg., lvi, p. 354. C. Queensland. 

1927. Eufroggattia tuberculata China, Ann. Mag. Nat. Hist., (9) 
xx, p. 280. 

Hub. —Queensland: Brisbane, 18th and 24th July, 1926, 2 &, 
2 $, on Acacia flowers, collected by Mr. H. Hacker (Queensland 
and Australian Museums); Brisbane, 8th April, and 20th May, 
1906, 2 $ (W. W. Froggatt collection). 

Note .—This species was placed by Dr. Goding in the 
Membracidae, but China (supra) has shown that it is a Grapho- 
somatid bug, and that Deroploa ( Paraderoploa ) perkinsi 
Schouteden 4s a synonym of it. There appears to be some confusion 
in Australian museums as to the identity of this species, for from 
both the Queensland and National Museums I received specimens of 
Deroploa parva Westwood labelled as Eufroggattia tuberculata 
Goding, though the former institution also contained specimens of 
the latter species correctly identified. The fact that this insect was 
not a Membracid has been overlooked by Australian entomologists, 
though Froggatt in his “Australian Insects,” p. 358, says in his 
description of the Membracid®, “Eufroggattia tuberculata is a rare 
insect usually found resting on a twig of a eucalyptus sapling, and 
is shaped very much like some of the small plant bugs belonging to 
the Genus Testrica ; it is short and broad in form, with the head 
exposed; the thorax has short blunt horns; and the abdomen is 
broadly rounded at the apex.” 
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The species is easily identified by the presence of the tubercle 
at the base of the scutellum and the very short pronotal horns. 

The figure given by Goding is very poor, so that dorsal and 
lateral views of the insect are here given and are taken from a 
specimen collected by Mr. H. ITacker at Brisbane. 

Genus Dandinus Distant, 1904. 

1904. Dandinus Distant, Ann. Mag. Nat. Hist., (7) xiii, p. 264. 
Orthotype: Dandinus crassus Distant. 

1905. Testricoides Schouteden, Ann. Soc. Ent. Belg., xlix, p. 144. 
Orthotype: Tcstricoides pulcherrimus Schouteden. 

1905. Testricoides Schouteden, Genera Insectorum, fasc. 30, p. 26. 
1910. Dandinus Distant, Ann. Mag. Nat. Hist., (8) vi, p. 371. 

Some difference of opinion has existed as to the correct status 
of this genus and the subfamily in which it should be placed, though 
Distant in his description states that the genus “may be placed 
near the Ethiopian genus .Dschrus Spin.” which is included in the 
subfamily Pentatomina 1 by Kirkaldy. Schouteden, on the other 
hand, places his Tcstricoides , which Distant has shown to be a 
synonym of Dandinus, in the Graphosomatinae. 

Distribution .—Australia. 

Dandinus crassus Distant. 

1904. Dandinus crassus Distant, Ann. Mag. Nat. Hist., (7) xiii, 
p. 264. Townsville, N. Queensland. 

1905. Testricoides pulcherrimus Schouteden, Ann. Soc. Ent. Belg., 
xlix, p. 144. Victoria. 

1905. Testricoides pulcherrimus Schouteden, Genera Insectorum, 
fasc. 30, p. 26, pi. 2, f. 8. 

1910. Dandinus crassus Distant, Ann. Mag. Nat. Hist., (8) vi, 
p. 372. 

Hab. —Victoria: Mallee, 1915, 1 $, 1 $ , collected by Mr. J. E. 
Dixon and which bear a label “det. B. Uvarov” (National Museum). 

Queensland: Dalby, 1 $, collected by Mrs. F. H. Hobler (S. 
Australian Museum). 

New South Wales: Dorrigo, 1 $, collected by Mr. W. Heron 
(S. Australian Museum). 

Genus Numilia Stftl, 1867. 

1867. Numilia Stftl, Dfv. Vet-Akad. Fdrh., p. 503. (No species.) 

1869. NumUia Stftl, Berl. Ent. Zeitschr., xiii, p. 225. Logotype: 
Numilia subquadrata Stftl, 
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1876. Numilia St&l, Svensk. Vet Handl., xiv, 4, p. 33. 

1905. 'Numilia Schouteden, Genera Insectorum, fasc. 30, p. 24. 
Distribution. —Australia. 

Numilia subquadrata Stdl. 

1869. Numilia subquadrata St&l, Berl. Ent. Zeitschr., xiii, p. 225. 
$, N. Australia. 

1905. Numilia subquadrata Schouteden, Genera Insectorum, fasc. 
30, p. 24, pi. 2, f. 7. 

Note. —This species is autoptically unknown to me. 

Genus Testrica Walker, 1867. 

1867. Testrica Walker, Cat. Ilemipt. Heter. B.M., 1, p. 69. Haplo- 
type: Testrica antica Walker. 

1876. Testrica Stftl, Svensk. Vet. ITandl., xiv, 4, p. 29 and p. 32. 
1905. Testrica Schouteden, Genera Insectorum, fasc. 30, p. 244. 

Head nearly flat above or even lightly concave in front; jugae 
contiguous before the tylus. Pronotum with lateral angles strongly 
acuminate, produced outwards; without clear transverse impression. 
Scutellum without clear impressions. Venter with sides slightly 
convex. Body not strongly punctate. 

Distribution .—Australia. 

Key to the Bpecles of the genus Testrica Walker. 

1. Lateral angles of pronotum short, not produced forwards. 

. T. antica Walker. 

Lateral angles of pronotum long, produced forwards . 2 

2. Lateral angles slender; spines at anterior lateral angles of pronotum, 

short . T. bubala Stftl. 

Lateral angles broader and turned inwards; spines at anterior lateral 
angles of pronotum, long. T. hcrdulea Stftl. 

0 Testrica antica Walker . 

(PI. liii, fig. 12; PI. lii, figs. 5, 6.) 

1867. Testrica antica Walker, Cat. Ilemipt. Heter. B.M., i, p. 70. 
Adelaide, S. Australia. 

1876. Testrica antica Stftl, Svensk. Vet. Handl., xiv, 4, p. 32. 
Adelaide, S. Australia. 

Hab. —S. Australia: Mt. Lofty, 4 <J, 5 ? ; Murray Bridge, 1 $ ; 
Magill, 19th Oct., 1883, 2 3,3 9 on Hibbertia shrubs, Eucalyptus 
obliqua, and blooming shrubs, all collected by Mr. J. G. O. Tepper; 
Ooldea, 4 £, 6 $ collected by Mr. A. M. Lea (S. Australian 
Museum). 

Victoria: Marysville, 2 $ (National Museum). 
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N. S. Wales: Pillaga, 3 9 (W. W. Froggatt collection); 1 9, 
? locality (Dept Agriculture, N. S. Wales); 1 9, ? locality 
(Macleay Museum). 

Note .—The specimen identified as Testrica antioa by St&l in 
1876 is figured here by Frau Th6r&se Ekblom, and a drawing of a 
female specimen from Mt. Lofty, S. Australia, in the collection of 
the South Australian Museum, prepared for me by Miss Joyce K. 
Allan before the drawings of St&l’s species came to hand, is also 
included. 


Testrica haddulea St&l. 

(PI. Hi, figs. 9, 10.) 

1876. Testrica hwdulea St&l, Svensk. Vet. Handl., xiv, 4, p. 32. 
9, W. Australia. 

1905. Testrica hwdulea Schouteden, Genera Insectorum, fasc. 30, 
p. 26, pi. 2, f. 6. 

Hah. —W. Australia: King George’s Sound, 1 9 (Macleay 
Museum). 

Note. —The jugse in the specimen from King George’s Sound are 
not contiguous before the tylus. 

The figures I give here have been drawn from St&l’s type. 

Testrica bubala Stdl. 

(PI. lii, figs. 13, 14.) 

1876. Testrica huhala St&l, Svensk. Vet. Handl., xiv, 4, p. 32. 9 , 

N. Australia. 

Hah. —S. Australia: 2 9 (Macleay Museum); Belair, 24th Nov., 
1883, 1 $ on Eucalypts; Murray Bridge, 16th Jan., 1886, 1 9 ; 
same loc., 14th Jan., 1889, 1 9 ; Mt. Lofty, 1 9 , all collected by Mr. 
J. G. O. Tepper; Murray Bridge, 4 9 ; Murray River, 1 9 , collected 
by M. H. S. Cope (S. Australian Museum). 

Victoria: Glenrowan, 1 9 bearing a label Testrica hwdulea 
St&l, det. B. Uvarov” (National Museum); Bendigo, 2 $, 2 9 
(F. E. Wilson collection). 

N. S. Wales: Hornsby, 1 9, collected by Mr. C. Gibbons (Aus¬ 
tralian Museum). 

W. Australia: King George’s Sound, 1 ’9 (Macleay Museum). 

? locality, 1 9 identified by Francis Walker as Testrica antioa 
(National Museum); ? locality, 4 9 (Macleay Museum). 

Note. —The figures given here have been prepared from St&l’s 
type. 
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Testrica mimica (Walker), 

1867. Bolbocoris mimicus Walker, Cat. Hemipt. Heter. B.M., i, 
p. 63. Queensland: Type in National Museum, Melbourne. 

1905. ? Testrica mimica Schouteden, Genera Insectorum, fasc. 30, 

p. 26. 

Note. —Type missing. 

Genus Protestrica Schouteden, 1905. 

1905. Prote8trica Schouteden, Genera Insectorum, fasc. 30, p. 24. 
Logotype: Testrica rudis Germar 1839, selected by Kirkaldy, 
1909. 

1909. Protestrica Kirkaldy, Cat. Hemipt. Heteropt., p. xxxiii and 
p. 227. 

Head, including jugae and tylus, moderately (but clearly) 
convex; jugae not contiguous before tylus, gaping. Pronotum with 
lateral angles not, or hardly, prominent, truncated, and sinuated; a 
weak transverse impression about middle of pronotum. Scutellum 
with clear impressions on each side near its base. Venter with 
sides convex. Body strongly punctate. 

Distribution. —Australia. 

Key to the species of the genus Protestrica Schouteden. 

1. Scutellum not reaching the end of the abdomen. Lateral angles of 

pronotum not furrowed. Anterior angles of pronotum armed with 

prominent spines . T. subpunctatus Walker. 

Scutellum reaching the end of the abdomen. Lateral angles of pronotum 
deeply furrowed at base. Anterior angles of pronotum armed with 
short spines . 2 

2. Lateral angles of pronotum rounded; head emarginate .. T. rudis Germar. 

Lateral angles of pronotum not rounded; head not emarginate. 

. T. stall Schouteden. 


Protestrica rudis (Germar). 

(Pl. lii, figs. 1, 2.) 

1839. Podops rudis Germar, Zeitschr. Ent., i, p. 66, 7. S. Australia. 
1851. Id. Dallas, List Hemipt. Ins. B.M., p. 54, 9. New Holland. 

1867. Id. Walker, Cat. Hemipt. Heteropt. B.M., i, p. 73. Australia. 

1868. Bolbocoris emarginatus Vollenhoven, Versl. Ak. Nat 
Amsterd., (2) ii, p. 177. New Holland. 

1876. Testrica rudis St&l, Kongl. Sv. Vet. Akad. Handl., xiv, n. 4, 
p. 32. Adelaide, S. Australia. 

1905. Testrica rudis van Duzee, Bull. Am. Mus. Nat. Hist., xxi, 
p. 190. N. S. Wales. 
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1906. Testrica rudis Kirkaldy, Proc. Linn. Soc. N. 8. Wales, xxxii, 
p. 769. Sydney, N. S. Wales. 

Hab, —S. Australia: Mt. Lofty, 8 $ , 4 9 , and Burnside, 5th 
July, 1884, 1 9 collected by Mr. J. G. O. Tepper; Adelaide, 1 $, 
3 9, collected by Mr. A. M. Lea (S. Australian Museum). 

Victoria: Lake Hattah, 2nd Sept., 1924, 3 & , 4 9 , collected by 
Mr J. E. Dixon; Glenrowan, 2 9 (National Museum). 

Note —The specimen identified as Testrica rudis by St&l in 
1876 is figured here. 

Protestrica stali (Schouteden), 

(PI. lii, figs. 11, 12.) 

1876. Testrica emarginata St&l, Kongl. S^ Vet. Akad. Handl., xiv, 
n. 4, p. 32. 3,9. N. Australia. Name preoccupied by 

Testrica (Protestrica) emarginata (Vollenhoven) 1868 

[Bolbocoris]. 

1905. Testrica stali Schouteden, Genera Insectorum, fasc. 30, p. 26. 
New name. 

Hah. —N. S. Wales: Sydney, 1 9, and Hornsby, 4 $, all 
collected by Mr. C. Gibbons (Australian Museum). 

Victoria: Quantong, 3rd April, 1928, 3 6 , collected by Mr. 
A. D. Selby (F. E. Wilson collection); ? Warburton, 14th Jan., 
1918, 2 9 collected by Mr. R. J. Kelly (National Museum); Gun- 
bower, 2 9 (National Museum); Geelong, 1 $, collected by Mr. 
H. W. Davey (S. Australian Museum). 

Tasmania: Launceston, 1 £, collected by Mr. F. M. Littler; 
? locality, 1 9 , collected by Mr. A. Simson (S. Australian Museum). 

Note ,—The figures given here are based on StAl's type, Testrica 
emarginata. 


Protestrica subpunctata (Walker), 

(PI. liii, fig. 11.) 

1867. Bolbocoris subpunctatus Walker, Cat. Hemipt. Heter. B.M., 
i, p. 63. Queensland: Type in National Museum, Melbourne. 

1906. Testrica distincta Schouteden, Ann. Soc. Ent. Belg., 1, p. 138. 
No locality given. 

Hab. —Queensland: ?sex, holotype (National Museum). 

New South Wales: Clarence River, 1 9, collected by A. and 
F. R. Zeitz (S. Australian Museum); Upper Williams River, Oct, 
1926,1 $, collected by Messrs. A. M. Lea and F. E. Wilson; Brook- 
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lana, E. Dorrigo, 7 5,9$, collected by Mr. W. Heron (Australian 
Museum). 

Note. —The specimen in the National Museum, Melbourne, 
labelled Bolbocoris subpunctatus in Walker’s handwriting, agrees 
with his description and may be regarded therefore as the type. 
The specimen, however, is badly damaged, and lacks the abdomen 
and the greater part of the scutellum. In Walker’s description the 
locality is given as Queensland, but no locality label is attached to 
the type. A female specimen, however, in the South Australian 
Museum from the Clarence River, New South Wales, agrees in 
structure with the type, except that “the longitudinal abbreviated 
and interrupted pale yellow line” on the thorax, and the “three 
pale yellow points on the fore border” of the scutellum, are duller. 
Walker gives the length of the body as 2 lines, but the length of the 
type from the front of the head to the tips of the wings measures 
6-5 mm. or 3| lines. The Clarence River specimen measures 6*4 
mm. from the front of the head to the end of the abdomen or 6-5 
mm. to the tips of the wings. The figure given has been drawn 
from the holotype. 


Genus Propetestrica nov. 

Head including jug® and tylus com ex; jug® contiguous before 
tylus. Pronotum with lateral angles but slightly prominent; weak 
transverse impression about the middle. Scutellum with impres¬ 
sions near base clearly defined (as in P. angulata mihi) or barely 
recognizable (as in P. trimaculata mihi). Venter with sides convex. 
Body strongly convex. Sternum sulcated. 

The genus appears to constitute a link between Testrica 
Walker and Protestrica Schouteden, with strong affinities towards 
the latter. 

Genotype .— P. trimaeulata , sp. nov. 

Propetestrica trimaculata sp. nov. 

(PI. liv, figs. 1, 2.) 

$ . Length 6*2 mm.; width across pronotal angles 4 mm. 

Brownish-ochraceous, darkly punctate, posterior part of pro¬ 
notum, apical two thirds of scutellum, and three spots at base of 
scutellum, ochraceous. 

Head rugosely punctate, black; width across eyes 2 mm., eyes 
and ocelli reddish-brown; jug® and a spot at base of tylus reddish; 
rostrum extending to posterior cox®, brownish black; antenn® with 
the three basal segments ochraceous, two terminal segments black. 

Pronotum rugosely and darkly punctate, anterior half much 
darker than posterior half which is ochraceous; a raised glabrous 
fascia extending from middle of anterior border to beyond centre of 
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pronotum and ending in a glabrous spot, ochraceous; a glabrous 
spot situated at the posterior lateral extremity of each pronotal 
fovea, ochraceous; anterior angles armed with short blunt spines, 
ochraceous; lateral margins straight and terminating posteriorly in 
a flange or slight prominence which overhangs the rounded angles, 
brownish-ochraceous; posterior margin black. 

Scutcllum convex, not reaching to the end of the abdomen, 
rugosely punctate, punctures black, the area between the punctures 
light-yellow or ochraceous; brownish-black on the raised basal part 
with three raised glabrous yellowish spots along basal margin, two 
overhanging basal depressions and one situated medially; frena 
short and extending slightly below level of basal depressions. 

Hemelytra with clavus dark-brown, corium ochraceous with 
coarse black punctures, posterior margin brownish-black; membrane 
hyaline clouded with brown, nervures brown. 

Sternum coarsely punctate, each puncture brownish and some¬ 
times with a flattened crystal scale; area between punctures 
brownish-ochraceous. 

Venter medially and along margin of segments, dark brown, 
glabrous, otherwise ochraceous suffused with brown. 

Legs , coxae, trochanters, light-ochraceous; femora, tibiae, and 
tarsi brownish-black with spots near tibial end of femora, extrem¬ 
ities of femora and tibiae, and median annulations on tibiae, reddish- 
ochraceous. 

Length 6-2 mm.; width across pronotal angles 4 mm. 

Similar in coloration to female. 

Hab .—Victoria: Lake Hattah, December, 1919, 3 $ , 1 $ , 
December 6, 1923, 2 9, collected by Mr. J. E. Dixon (National 
Museum, Melbourne). 

S. Australia: Nuriootpa, 2 $ , collected by Mr. J. G. O. Tepper 
(S. Australian Museum). 

Types .—Holotype $, allotype $, and paratype $ in National 
Museum, Melbourne, and other paratype material in Australian and 
South Australian Museums. 

Propbtestrica angulata sp . nov. 

(PI. liv, figs. 9, 10.) ' 

$ . Length 4*7 mm.; width across pronotal angles 3 mm. 

Somewhat similar in general appearance to Propetestriea 
trimaeulata mihi, but less convex and the pronotal angles are more 
pronounced, the median fascia extends from the anterior pronotal 
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margin to about the middle of the scutellum, but about the middle of 
the pronotum it expands into a glabrous arrowhead-shaped spot 
situated in a slight depression. The three spots at base of scuteUum 
are less pronounced, and the two oblique depressions at the base of 
the scuteUum are very clearly defined as in Protestrica . 

Head rugosely punctate, reddish-black; width across eyes 1*5 
mm., eyes and ocelli reddish-brown; raised parts of jug® and tylus 
and margins of jug® reddish-ochraceous; rostrum extending to 
middle cox®, reddish-ochraceous; antennae with first three segments 
ochraceous, two terminal segments reddish-black. 

Pronotum reddish-black in front of pronotal angles, rugosely 
punctate, posterior half yellowish-ochraceous with coarse black 
punctures arranged in irregular transverse rows; median fascia and 
arrowhead-shaped spot glabrous, yellowish-ochraceous; anterior 
angles armed with pointed spines, ochraceous; lateral angles some¬ 
what sinuate anteriorly, posteriorly they project outwards over the 
angles which are somewhat truncated, descending abruptly to the 
posterior margin. 

ScuteUum only slightly convex, reaching almost to the end of 
the abdomen, rugosely punctate, punctures black, otherwise 
yellowish-ochraceous; basal margin black, with three glabrous 
spots, yellowish-ochraceous, from the median there extends 
posteriorly to about the middle of the scuteUum a fascia which 
extends along the ridge between the two oblique depressions; frena 
very short. 

Hemelytra with corium and clavus yellowish-ochraceous and 
coarsely punctured witli brownish-ochraceous; membrane hyaline. 

Sternum black, punctate, hind margins of pro-, meso-, and meta¬ 
sternum, ochraceous. 

Venter punctate, medially and along margins of segments and 
lateral margins, black; genital plate punctate, broadly black along 
anterior m%rgin, otherwise reddish-ochraceous. 

Lege very similar to those of P. trimaculata milii, ochraceous 
annulated with black. 

$. Length 5 mm.; width across pronotal angles 3*5 mm. 

The allotype is much darker than the holotype, but a paratype 
female from Cooper’s Creek is even lighter in colour than the male. 

Hab .—S. Australia: Ooldea, 1 $, collected by Mr. A. M. Lea; 
Karoonda to Peebinga, 1 $, collected by Mr. G. E. H. Wright; 
Cooper’s Creek, Central Australia, 1916, 1 9, collected by S. Aus¬ 
tralian Museum Expedition (South Australian Museum). 

Types ,—Holotype $ and allotype $ in South Australian 
Museum, paratype $ in Australian Museum. 
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Oenus Ippatha Distant, 1910. . 

1910. Ippatha Distant, Ann. Mag. Nat. Hist., (8) vi, Oct., p. 370. 
Ippatha australiensis Distant. 

Distribution .—Australia. 

Key to the species of the genus Ippatha Distant. 

1. Species exceeding 7 mm. in length; ventral sublateral ochraceous fasciae 

extending from head to end of abdomen . 

. Ippatha australiensis Distant. 

Species rarely exceeding 7 mm. in length; ventral sublateral ochraceous 
fascia not extending from head to end of abdomen. 2 

2. Ochraceous fascia broad; ventral sublateral ochraceous fascia extending 

from prosternum to end of abdomen. Ippatha ornata Distant. 

Ochraceous fascia narrow; ventral sublateral fascia extending only the 
length of the abdomen. Ippatha angustilineata sp. nov. 

Ippatha australiensis Distant. 

(PI. liii, figs. 13, 14.) 

1910. Ippatha australiensis Distant, Ann. Mag. Nat. Hist., (8) vi, 
Oct., p. 370. Alexandria and nermannsberg, N. Australia. 

Hab .—N. Territory, 1 9 (Australian Museum); N. W. Aus¬ 
tralia, 2 $ (Macleay Museum). 

Ippatha ornata Distant. 

(PI. liv, fig. 8.) 

1910. Ippatha ornata Distant, Ann. Mag. Nat. Hist., (8) vi, Oct., 
p. 371. Peak Downs, Q. 

Hab. —N. W. Australia: 1 9 (Macleay Museum). 

Ippatiia angustilineata sp. nov. 

(PI. liv, figs. 4, 5.) 

9 . Length 5*6 mm.; width across pronotum 2*9 mm. 

Head 2*7 mm. across eyes, black, shining, rugosely punctate; 
eyes black, ocelli reddish; rostrum extending to middle coxa*, 
reddish-brown; jugffi contiguous before tylus; anterior margins of 
head pale ochraceous, glabrous. 

Pronotum black, rugosely punctate, with a central transverse 
pale ochraceous fascia with a brick-red spot in the centre; anterior 
margin bordered with a glabrous, pale ochraceous fascia terminat¬ 
ing just before lateral margins; lateral margins overhanging 
prosternum, glabrous, pale ochraceous, and with brick-red areas 
about the centre of each pale ochraceous mark; posterior margin 
slightly recurved with a concave, pale ochraceous fascia situated 
immediately in front of it. 








AUSTRALIAN IIEMII»TERA-MU8GBAVE. 


337 


Scutellum black, rugosely punctate, not reaching to end of 
abdomen, with three longitudinal glabrous, pale ochraceous fasciae, 
two lateral, one central, extending from anterior margin almost to 
end of scutellum with brick-red areas towards their anterior 
extremities, the central fascia tinged with brick-red for the greater 
part of its length. 

Hemelytra punctate, reddish-black; clavus with a pale 
ochraceous stripe, corium with outer and inner margins ochraceous. 

Sternum black, shining; prosternum with two pale ochraceous 
fasciae on the anterior margin, one on each side of the sternal 
sulcus. 

Venter black, punctate laterally, glabrous and shining towards 
the middle; two glabrous, pale ochraceous fasciap situated sub- 
laterally extend longitudinally from the anterior margin to anal 
segment; lateral margins pale oehraceouR with brick-red areas 
towards the posterior margins of each segment. 

Lc(jh black, anterior femora swollen, anterior tibiae with an 
ochraceous band towards the outer angle; other legs missing. 

Hah. —Ooldea, 8. Australia, 1 9 , collected by Mr. A. M. Lea. 
(FFolotype in South Australian Museum.) 

Tribe PODOPAKIA Stal f 1872. 

Lateral angles of pronotum emarginate terminating in front 
in a tooth more or less clear (in reality the angle is entire, but the 
antero lateral border of the pronotum continues in a tooth before 
it, which gives the appearance in question) ; antenniferous tubercles 
visible wholly or to a great extent from above, acuminate more 
often outside. Eyes prominent, pedunculated. Frena present, 
occupying almost a third of the length of the scutellum (after 
Schouteden). 


Key to the Australian genera. 

Jug® longer than tylus; pronotum with a deep transverse impression. 

. Coracanthella gen. nov. 

Jug® not longer than tylus; pronotum without a deep transverse Impression. 
. Scotinophara Still. 


Genus Coracanthella nov. 

Body ovate, coarsely punctate, pilose. 

Head with tylus convex, and jug* flattened and projecting 
beyond tylus, their apices separated; antennae short, basal segment 
visible from above, antenniferous tubercles each forming a small 
inwardly-curved spine; rostrum reaching hind coxae. Pronotum 
twice as broad as long, with a median deep transverse impression, 
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the area in front being slightly raised, the pronotal callosities form¬ 
ing rugose elevations; lateral margins each provided with a long 
broad spine near anterior angles, a sharp tooth near posterior 
angle, the border between the two convex. Scutellum long, almost 
reaching the tip of abdomen, narrowed behind base. Frena short 
about i the length of scutellum. Venter convex, apical angles of 
segments prominent and tuberculated. 

Apparently allied to the Indo-Malayan genus Storthecoris 
Horvath, 1883. 

Genotype.—Scutellera geophila Montrouzier. 

Distribution .—Australia and New Caledonia. 

CORACANTHBLLA GEOPHILA (MontrOUZier). 

(PL lii, figs. 7, 8; PI. liii, fig. 10.) 

1858. Scutellera geophila Montrouzier, Ann. Soc. Linn. Lyon., v, 
p. 243 {fide Kirkaldy, Cat. Hemipt. (Heterop.) I. Cimicidjp, 
p. 235, 1909). 

1861. Podops geophila Montrouzier, Ann. Soc. Ent. France, p. 61. 
New Caledonia and New Holland. 

1867. Podops teter Walker, Cat. Hemipt. Heter. B.M., i, p. 74. 
Queensland. In the National Museum at Melbourne. 

1876. Scotinophara geophila Stftl, Kongl. Sv. Vet. Akad. Handl., 
xiv, n. 4, p. 33. N. Australia. 

1914. Scotinophara geophila Distant, Nova Caledonia, i, livr. iv, 
n. 10, p. 371. Con£, New Caledonia. 

Montrouzier’s 1858 diagnosis is not available to me, but I have 
consulted his 1861 description and it applies to the material 
examined. The holotype male of Podops teter Walker is in the 
National Museum, Melbourne, in a bad state of preservation, and 
bearing only a label “Podops teter” in Walker’s handwriting. There 
is no reference to locality. The type conforms to Walker’s descrip¬ 
tion and to that of Montrouzier 1861. A female specimen from 
Eccleston, New South Wales, compared with Walker’s type is figured 
herewith (PI. liii, fig. 10). Reference to the figure will show that 
Walker’s statement in his description, “Thorax with an acute tooth 
on each side of the fore border and with another on each side near 
the hind border; a slight transverse ridge near the fore border , 1 ” 
should prove a ready means of identifying J;he species. 

Drawings of the specimen identified by StAl as Scotinopkara 
geophila Montrouzier from North Australia, agree in all particulars 
with the type of Podops teter Walker, except that the acute tooth 
near the hind border is not represented as such in the drawings sent 
by Dr. SjOstedt (Pl. lii, figs. 7,8) but rather as an acute prominence. 
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Montrouzier in his 1861 description of the prothorax states: “Pro¬ 
thorax fortement tuberculenx sur le disque ant4rieur; celui-ci sftparft 
du postftrieur par nn fort sillon. C6t£s sineueux, prftsentant ft la 
terminaison du sillon transverse, une petite dent et une autre k 
I’angle antftrieur au-dessous des yeux. Angles postftrieurs arrondis.” 
Apart from this discrepancy the drawings of Scotinophara geophila 
Stftl 1876 and the specimens of Podops teter Walker agree in the 
following characters: the dark brown area at the base of the 
scutellum and the dark line extending medially from it to the end 
of the scutellum and a light-ochraceous impunctate stripe extending 
from the middle of the anterior margin of the pronotum to the 
summit of the transverse ridge. 

The length of St&l’s specimen is given as 6 mm., and 
Montrouzier 1861 gives the same length; some of the specimens I 
have measured range from 6 to 6-5 mm. 

The ventral surface of the abdomen conforms to that in the 
figure of Storthecoris nigriceps Horvath, given by Distant in the 
Fauna Brit. India, Rhynchota, i, p. 78, f. 37, being piceous with the 
lateral areas brownish-ochraceous. 

I have not included in the above synonymy Schouteden’s 
reference for the Genera Insectorum, fasc. 30, p. 34, pi. 3, f. 3, as 
the figure he gives is quite unlike the species I regard as geophila. 

I erect a new genus for Scutellera geophila Montrouzier since 
its characters unfit it for inclusion in Podops or Scotinophara. 

Hah. —Queensland: ? locality, 1 $ , holotype (National Museum, 
Melbourne); Cairns district, 1 9, collected by Mr. A. M. Lea (S. 
Australian Museum); Port Denison, 1 $ (Macleay Museum). 

New South Wales: Eccleston, 1 9, collected by Mr. T. G. 
Sloane (S. Australian Museum); Clarence River, 1 9 (Macleay 
Museum). 

S. Australia: Northern Territory, King Island, 24th Dec., 1915, 
1 $ (National Museum, Melbourne). 

Genus Scotinophara Stdl, 1867. 

1867. Scotinophara Stftl, (Jfvers. Kongl. Vetenskaps-Akad. Fdrh., 
xxiv, p. 502. 

1875. Scotinophara Stftl, Kongl. Sv. Vet. Akad. Handl., Bd. 14, 
n. 4, p. 33. 

1905. Scotinophara Schouteden, Genera Insectorum, fasc. 30, p. 33. 
Genotype, Scotinophara fibulata (Germar, 1839, Podops ). 

Distribution. —Europe, Asia, Africa, Australia. 
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SCOTINOPHARA ALLANAC a 8p. NOV. 

(PI. liv, flg. 3.) 

$. Length 10 mm.; width across pronotal angles 5*5 mm. 

Similar in general appearance to Scotinophara coarctata 
(Fabricius, 1798), larger, ochraceous-black, rugose. 

Head 2*4 mm. across the eyes, black, clothed with brownish 
pubescence; eyes and ocelli brownish; rostrum extending to middle 
coxae, ochraceous; antenniferous tubercles and basal segments of 
antennae black, remainder brownish black; tylus slightly raised, 
jugae flat and broad. 

Pronotum black, coarsely punctate posteriorly with the ridges 
between the punctures ochraceous: anterior margin broadly con¬ 
cave, behind it a deep transverse impression extends to the lateral 
angles; near each anterior lateral angle occurs an acute tooth; 
lateral margins nearly straight and spined before pronotal angles; 
a shallow impression extends transversely across the pronotum 
above the lateral spines; posterior margin straight. 

Scutellum ochraceous-black, rugose, extending almost to the end 
of the abdomen; fine brownish coloured pubescence in the black 
punctures; frena nearly a third of the length of the abdomen. 

Hemelytra black punctate, ochraceous; membrane brownish on 
outer margin, otherwise hyaline. 

Sternum dull-black, rugose. 

Venter punctate, shining black, with ochraceous marks near the 
lateral margins. 

Legs with coxae, trochanters, and femora black, tibiae and tarsi 
brown; tarsi and distal extremities of tibiae with fine hairs. 

$. Length 9*9 mm.; width across pronotal angles 5*3 mm. 

Similar in structure and appearance to the female. 

ffab .—Northern Territory, July and August, 1912, 3 3 , 3 $, 
collected by the late Prof. W. Baldwin Spencer (National Museum, 
Melbourne). 

Types. —Holotype $ , allotype $, and paratype $ in National 
Museum, Melbourne; paratypes 9 and $ 3 in Australian Museum. 

A list of the Graphosomatid bugs at present known to occur 
in Australia and which are dealt with in this paper is given below. 


• Named in honour of Mis* Joyce K Allan, who has contributed so many of 
the figures to this paper. 




AUSTRALIAN HEMIPTERA-MUSGRAVE. 


341 


Tribe 1. GRAPHOSOMATARIA Schouteden. 

Deroploa parva Westwood, 1834. 

Deroploopste curvicorni8 (St&l, 1876, Deroploa). 
recticorni8 sp. nov. 
bidentati8 sp. nov. 
brevicornutuH sp. nov. 
tri8pino8U8 sp. nov. 

Hufroggattia tuberoulata Goding, 1903. 

Numilia nubquadrata St&l, 1869. 

Datulinus crassus Distant, 1904. 

Testrica antica Walker, 1867. 
bubala Stftl, 187G. 
hwdulea StAl, 1876. 

Protestrioa rudis (Germar, 1839, Podops). 
stall Schouteden, 1905. 
subpunctatus (Walker, 1867, Bolbocoiis). 

Propetestrwa trimaculata gen. et sp. nov. 
angulata sp. nov. 

Jppatha australierisis Distant, 1910. 
ornata Distant, 1910. 
angustilineata sp. nov. 

Tribe 2. TODOPARIA fttdt. 

CoracanthelUi geophila (Montronzier, 1858, Scutcllera) 
nov. gen. 

Scotinophara allatur sp. no>. 





EXPLANATION OF PLATE XLVII. 

Meiolania platyceps Owen. Lord Howe Island. 

Figs. 1-3. Right ulna, posterior, proximal, and distal views; 
F. 18827. 

Figs. 4-6. Left fibula, postero dorsal, proximal, and distal views; 
F. 18833. 

All figures natural siae. 




EXPLANATION OF PLATE XLVIII. 

Meiolania platycep m Owen. Lord Howe Island. 

Right humerus (F. 18750), radius (F. 18827), and ulna (F. 18827); 
antero-dorsal view. 

Slightly more than half natural size. 
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EXPLANATION OF PLATE XLIX. 

Meiolania platyceps Owen. Lord Howe Island. 

Pig. 1. Left femur (F. 18756), tibia (F. 18833), fibula (F. 18833), 
astragalo-calcaneum (F. 18834), and t oe bones 
(F. 18833); postero-dorsal view. 

Fig. 2. Left astragalo-calcaneum, dorsal view. 

About three-fifths natural size. 
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EXPLANATION OF PLATE L. 

Teeth of Varanus ( Megalania ) primus (Owen). Rosella Plains, 
Queensland. 

Fig. 1. F. 25228. 

Fig. 2. F. 25227. 

a, inside view; b, basal view; d, posterior view. All four 
times natural size. 

c, serrated edges. Sixteen times natural size. 







EXPLANATION OF PLATE LI. 

Varanus ( Megalaniu ) prison* (Owen). Darling Downs, Queens¬ 
land. About two-thirds natural size. 

Fig. 1. Left femur, posterior view; F. 220(5. 

Fig. 2. Left femur, ventral view. 

Fig. 3. Kight ulna, front view; F.2207. 

hd. f head; tr. in., internal trochanter; tr. ext., external 
trochanter. 
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EXPLANATION OF PLATE LIL 


Fig. 1. Testrica rudis Germar. (Identified by St&l.) 

Protestrica rudis (Germar). Dorsal surface. 

Fig. 2. Testrica rudis Germar. (Identified by St&l.) 

Protestrica rudis (Germar). Head and pronotum. 

Fig. 3. Deroploa curvicornis St&l. Type. « Deroploopsis curvi- 
comis (St&l). Head and pronottim. 

Fig. 4. Deroploa curvicornis St&l. Type. « Deroploopsis curvi¬ 
cornis (St&l). Dorsal surface. 

Fig. 5. Testrica antica Walker. (Identified by St&l.) Head and 
pronotum. 

Fig. 6. Testrica antica Walker. (Identified by Stftl.) Dorsal 
surface. 

Fig. 7. Scotmotihara geophila Montrouzier. (Identified by St&l.) 

* Coracwnthella geophila (Montrouzier). Dorsal 
surface. 

Fig. 8. Scotinophara geophila Montrouzier. (Identified by Stftl.) 

= Coracfmthella geophila (Montrouzier). Head and 
pronotum. 

Fig. 9. Testrica heedulea Stftl. Type. Dorsal surface. 

Fig. 10. Testrica heedulea St&l. Type. Head and pronotum. 

Fig. 11. Testrica emarginata Stftl. Type. * Protestrica stali 

(Schouteden). Head and pronotum. 

Fig. 12. Testrica emarginata St&l. Type. « Protestrica stali 

(Schouteden). Dorsal surface. 

Fig. 13. Testrica bubala St&l. Type. Head and pronotum. 

Fig. 14. Testrica bubala St&l. Type. Dorsal surface. 





EXPLANATION OF PLATE LIII. 

Pig. 1. Deroploopsis recticornis sp. nov. Holotype. Male. 

Dorsal surface. 

Fig. 2. Deroploop8i8 reoticomis sp. nov. Holotype. Male. 

Ventral surface. 

Pig. 3. Deroploopsis recticornis sp. nov. Holotype. Male. 

Head and pronotum. 

Fig. 4. Dot oploopsis recticorni8 sp. nov. Allotype. Female. 

Head and pronotum. 

Pig. 5. Deroploopsis bidentatus sp. nov. Holotype. Male. 

Dorsal surface. 

Fig. 6. Deroploopsis bidentatus sp. nov. Allotype. Female. 

Dorsal surface. 

Pig. 7. Deroploopsis curvicomis Stfll. Allotype. Female. 
Dorsal surface. 

Fig. 8. Eufroggattia tuberculata Goding. Male. Lateral view. 

Fig. 9. Eufroggattia tuberculata Goding. Male. Dorsal surface. 

Fig. 10. Podops teter Walker. (Specimen compared with type.) = 
Coracanthella geophila (Montrouzier). Female. 
Dorsal surface. 

Fig. 11. Bolbocoris subpunctatus Walker. Type. * Protestrica 
subpunetata (Walker). 

Fig. 12. Testrica antica Walker. Female. Dorsal surface. 

Fig. 13. Ippathd australiensis Distant. Female. Dorsal surface. 
Fig. 14. Ippatha australiensis Distant. Female. Ventral surface. 






EXPLANATION OF PLATE LIV. 

Fig. 1. Propetettrica trimaculata sp. nov. Holotype. Female. 

Fig. 2. Propet estrioa trimaculata sp. nov. Holotype. Female. 

Head. 

Fig. 3. Rcotinophara allana • sp. nov. HolotyjK*. Female. 

Fig. 4. Ippatha angustilincata sp. nov. Holotype. Female. 

Dorgal surface. 

Fig. 5. Ippatha atigustilineata sp. nov. Holotype. Female. 

Ventral surface. 

Fig. 6. j Deroploop8i8 trispinosus sp. nov. Holotype. Male. 
Dorsal surface. 

Fig. 7. Deroploopsis trinpinosus sp. nov. Allotype. Female. 

Head and pronotum. 

Fig. 8. Ippatha ornata Distant. Female. 

Fig. 9. Propetestrica angulata sp. nov. Holotype. Male. 

Fig. 10. Propetentrica angulata sp. nov. Holotype. Male. Head. 






MANTID/E IN THE AUSTRALIAN MUSEUM. 

By. 

NOSMAN B. Tindale, 

South Australian Museum. 

(Figure 1.) 

Through tiie courtesy of the Trustees of the Australian Museum, 
Sydney, I have been able to study the Mantide preserved in that 
institution. Although the series is small it contains several species 
of considerable interest. In the following paper several new records 
are made and one new species, referred to a new genus allied to 
Stenommti*, is described. Notes on the synonymy of the Aus¬ 
tralian species are given in former papers 1 and are therefore not 
repeated here. 


Subfamily PERLAMANTINiE. 

Genu* Paraoxypilus Sauature, 1870. 

Paraoxypilus tasmaniensis Sauature, 1870. 

Locality .—New South Wales: Maroubra (November); Coogee 
(December); Sydney. 

Paraoxypilus verreauxi Samture, 1871. 

Locality. —Queensland: Byfield, near Yeppoon (October); 
Almaden, near Chillagoe (January, a larva, October, adults). 


Paraoxypilub armatub Qiglio-Tos, 1913. 

Locality. —Queensland: Mabuiag Island in Torres Strait, one 
female. 


Genu* Gyromantis Giglio-Tot, 19J3. 

Gyromantis kraussi (Sauttvre, 1871). 

Locality. —Queensland: Powella, near Aramac (August); 
Almaden, near Chillagoe (May). 

‘Tlnd*!*, N. B.—Record* of me South Au*tt*U&n Museum, It, ltts, pp 4J5-48T, 
pt, sii-xxu sad n, int, pp, m-tM, pi. xzztz. 
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Genus Cliomantis Giglio-Tos, 1913. 

Cliomantis dispar Tindale, 1923. 

Locality. —Queensland: Powella, near Aramac (August); two 
males. 

This species was previously only known from South Australia, 
where it is common in the arid interior districts. 

Genus Glabromantis Sjostedt, 1918. 

Glabromantis pallidifemur Tindale , 1923. 

Locality .—South Australia: Ooldea, two males. This species 
was described as a race of G. unicornis Tindale. It is probably best 
regarded as a distant species. 

Subfamily IRIDOPTERYGIN M. 

Raw aren a gen. nov. 

Allied to Stenomantis and to Ima. Head wide, compressed, 
eyes large and prominent; vertex nearly straight, with a rounded 
projection above eyes; clyiieus transverse, quadrate, anterior margin 
waved, a median, longitudinal, marginal depression connecting with 
a deep, transverse, submarginal, arched impression; posterior margin 
convex; facial shield transverse, with the lateral angles well 
rounded; vertex with a tricarinate median projection; antennae 
filamentous, reaching to about posterior margin of prothorax, 
clothed apically ta ith fine sparse pubescence. Pronotum less than 
twice as long as wide, median carina well developed, with marked 
transverse impressions and conspicuous antero median, lateral, and 
posterior elevations. Elytra, in female, about as long as pronotum, 
the fore margin strongly rounded; elytra in the male elongate, 
narrow, extending well beyond the extremity of the abdomen, the 
fore margin nearly straight. Abdomen in female expanded laterally 
and tapering to anal extremity, apical tergite as long as wide, 
rounded posteriorly; cerci short and stout, pubescent, the apical 
segment elongate; the abdomen of male narrow, parallel-sided. 
Anterior legs with coxae moderate, unarmed; femora long, widest 
at tw r o-fifths, armed with three (liscoidal spines, the second the 
largest, the third smallest; inner margin with eleven seriate spines 
and an apical one arranged according to size as follows: 
SSsSsSsSssS s, outer margin armed with four large equal 
marginal and a smaller apical spine, tibiae armed with eight 
graduated inner and six outer marginal spines, the latter arranged 
in series as follows: s ssssS; first segment of tarsi longer than the 
four following combined. Median and posterior legs with tarsi five 
segmented. 

Genotype. — Bawarena paraomypila sp. nov. 
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This genus differs from Stenomanti* in the armature of the 
anterior legs and in the form of the thorax. In the male the wings 
extend much beyond the extremity of the abdomen; in the female 
they are greatly reduced in size and are useless for flight In 
Ntefwmanti h the wings of both sexes are of about equal size; they 
do not reach the apex of the abdomen when in the position of rest, 
but the insects are able to fly. Raimrena differs from Tma in the 
armature of the anterior legs, in the pronotum, and in details of 
the head. 

The generic name is adapted from an Australian aboriginal 
word for the “mantis.” 


Rawakena pakaoxypila sp . nor. 

(Figure 1.) 

9 . Stout. Brown with darker markings. Head brown with 
obscure darker markings on vertex; eyes black. Pronotum dull 
brown with distinct rounded swellings and well-marked grooves. 
Elytra opaque, greyish, tinged with brown and with well-defined 



Rawarena paraoxypila, sp. nov a. anterior legs of female, internal 
face; b, prothorax of female, lateral view, c, ditto of male, dorsal 
view; d, ditto of female; e , front view of head of female; f, apex 
of abdomen of female, dorsal view. 


triangular basal and elongate subapical blackish marks. Abdomen 
reddish brown, three median segments with a triangular median 
longitudinal keel, the margins of these segments expanded and 
wrinkled (somewhat as in the females of the genus Paraoxypilus ). 
Anterior legs pale brownish, the margins of coxap and dorsal margins 
of femora with small blackish spots. Median and posterior legs 
brown with irregular blackish marks. Length of body, 20 mm.; of 
pronotum, 5*2 mm.; of elytra, 5*4 mm.; of anterior femora, 6*8 mm.; 
width of head, 4*0 mm.; of pronotum, 2*7 mm. 
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£. Pale creamy brown. Smaller than female. Pronotum 
similar in shape, surface smoother, swellings more prominent. 
Elytra long, narrow, hyaline, iridescent, whitish, with four regularly 
disposed submarginal blackish marks, the first at about one-sixth 
from base, the fourth at three-quarters; costal and subcostal 
marginal black spots of small size also present and regularly dis¬ 
posed from near base to apex. Median femora with an orange 
annular mark situated just beyond one-half, margined on both sides 
with black. Length of body (without head), 16 mm.; of pronotum, 
3*5 mm.; of elytra, 16 mm.; of anterior femora, 5*0 mm.; width of 
pronotum, 1*8 mm. 

Locality .—New South Wales: Ulong, Dorrigo district, April, 
1923 (W. Heron). Type, a female, in Australian Museum (reg. no. 
K.55943); allotype, male, in South Australian Museum (reg. no. 
1.18314). 

The male specimen is unfortunately without the head and has 
therefore not been made the type. A single larva was captured at 
the same time as the type pair. It bears the number K.55944 and is 
9 mm. in length. 


Genus Bolbe Stdl, 1877. 

Bolbe nigra Giglio Tos , 1914. 

Locality .—South Australia: Kangaroo Island. 

The single example obtained differs slightly from the typical 
Central and South Australian form. 

Genus Stenomantis Saussure, 1871. 

Stenomantis nowio-guinejs biseriata Westwood , 1889. 

Locality. —Queensland: Almaden, near Chillagoe (October, 
November). 

Subfamily MANTiNAS. 

Genus Archimantis Saussure, 1869. 

Arohimantir latistyla ( Serville , 1839). 

Locality. —New r South Wales: Matraville (November), tw v o 
males. 


Archimantis minor Giglio-Tos, 1916. 

Locality .—Western Australia: Bornholm (December), 1 pair. 

Archimantis brunneriana Sausaure, 1871. 

Locality. —Queensland: Mt. Tambourine (December). New 
South Wales; Sydney (April, December). Willoughby (December). 
Hornsby, 2 males and 6 females. 
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Archimantis quinque-lobata ( Tepper , 1905). 

Locality .—New South Wales: Carinda, near Orange (March), 
one female. 

The species has not previously been recorded from New South 
Wales. 


Genus Mantis Linne, 1758. 

Mantis octo-spilota Westwood, 1889. 

Locality .—Queensland: Yeppoon (October), Powella, near 
Aramac (August), two males. 

Genus Sphodropoda Stal, 1877. 

Sphodropoda mjobergi Sjostedt, 1918. 

Locality .—North west Australia; Derby, one green-coloured 
male. 


Sphodropoda tristis (Saussure, 1871). 

Locality. —Queensland: Almaden, near Ohillagoe (March, 
April). Of the three females under examination two are large and 
dark in colour; the third is smaller and may represent a variety. 
When more material is available for study our views regarding the 
species of Sphodropoda may need revision. 

Genus Rhodomantis Giglio-Tos , 191(5. 

Riiodomantis queenslandica Sjostcdt , 1918. 

Locality. —Queensland: Almaden, near Ohillagoe (April). 

Genus Tknodera Burmeistcr , 1838. 

TENODERA AUSTRALASIA Leach , 1814. 

Locality .—New South Wales: Eastwood (April), Sydney 
(April), National Park (June), Canberra (April). 



ETHNOLOGICAL NOTES. 

No. II. 

By 

W. W. Thorpe, Ethnologist, Australian Museum. 

(Plates Iv-lviii.) 

Introduction. 

The native handiwork described in the following pages includes 
pieces from Netherlands New Guinea and the Mandated Territory. 
Most, if not all, are new to the Museum collections, ami were 
received, with few exceptions, in an undocumented condition. The 
belief that some possess a “pre-Melanesian” interest has prompted 
their inclusion. The idea of lost races, 1 and incidentally cultures, 
is gaining many adherents; so much of evidential \alue has been 
and is being discovered, ail tending to thrust back to remoter times 
the date of man’s advent in the South Seas. Another factor now- 
in operation that the systematic must keep in mind, is the modern 
transfer of material culture from one group of islands to another. 
As far back as forty years ago it was recorded that “The labour 
trade which bids fair to spread over the whole of the Pacific is 
rapidly destroying all the most characteristic work of the natives. 
Men of mature age are deported from their own Island to others, 
often many hundreds of miles aw-ay, and they thus carry with them 
and introduce what may be described as foreign arts into the 
culture of their new r homes.” 2 

It is hoped that this contribution as a whole will at least form 
an illustrated record of material culture varying in degrees of rarity 
and specialization. 


Stone Bowl. 

(Plate lv, fig. 1.) 

This stone bowl, or more probably mortar, composed of a kind 
of tuff, is irregularly rounded in general outline, the periphery 
carrying a series of nineteen bosses or knobs, varied in size and 
spacing. The depression is shallow-, its greatest depth being two 
inches, with a transverse diameter of four and a half inches. The 
lip of the depression is rounded and marked off by a slight annular 
depression. 

It was discovered by Mr. Wallace Anderson, a pioneer of Edie 
Creek Goldfield, on a slate bottom, under nine feet of superimposed 


1 Etheridge, B», Junr.—Rec. Austr. Mu*., XI, 8, 1917, pp. 202-8. 

• Edge-Partington and Heape—Ethnographical Album, First Series, 1890 
(Preface). 
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material consisting of two feet of alluvial earth, live feet of puggy 
clay and two feet of wash. The site is said to be the old bed of 
Edie Creek, some sixty feet from its present course, in the hinter¬ 
land of Salamoa Bay, Mandated Territory of New Guinea. 

Weight, six pounds fifteen ounces. It is comparable with the 
stone mortars found of late years in the auriferous regions of 
British Papua. 8 


Crocodile-Jaw Daggers. 

(Plate lv, fig. 2.) 

Over a large area of New Guinea the tibia of the cassowary is 
utilized in dagger-making. There is no doubt of its being a favourite 
weapon of despatch with the Papuan. Similar thrusting weapons 
composed of wallaby bone have been observed at Orokolo, Papuan 
Gulf. 4 The most effective mode of attack seems to be a dextrous 
downward thrust behind the clavicle, causing the weapon to pierce 
the pectoral walls. 

Another serviceable dagger is composed of the jaw-bone of the 
crocodile. 5 There are two examples in the Australian Museum from 
Netherlands New Guinea. One, thirteen and a half inches long, 
from the Wildemann River, the gift of Mr. J. W. Earnshaw, and 
the other, some eleven inches in length, from the Lorentz River, 
obtained by exchange. Both examples are formed from the left 
ramus of Vrocodilm pot'osux Schneider. One has a tooth in xitu 
and is decorated with two red seeds, while the other is entirely 
denuded of teeth and undecorated. 

This type of dagger seems to be restricted to the southern rivers 
of Netherlands New Guinea. 


Large Circular Shield.® 

(PI. lv, figs. 34.) 

TMh is a very old specimen, bearing many marks of combat. 
The obverse is asymmetrically quartered in the form of a crude 
Maltese cross, with a central concentric u eye-spot.” Each limb 
of the cross terminates in a series of grooves, two transverse and 
five to eight radially arranged. One limb in addition bears a star 
or flower-like design. Two of the deltoid depressions between the 
quartering show a raised carving which resembles the head of a 


•Chinnery, E. W. P.— Journ. Hoy. Anthrop. Inst., XL1X, 1910. pp. 271-291 
(with Bibliography). . , 

•Fide S. G. Macdonell, who Informed the writer that this variety is known 
as “hudaar.” Cf. Neuhauss, R.—Deutsch-Neu-Guinea, Berlin, 19LI, Band I, p. 136 

et *»Vira, Paul.—D&raonen und Wilde in Neuguinea, Stuttgart, 1928 p. 309. 

• Cf. Finsch, O.—Samoafahrten, 1888, Atlas, pi. 12, f. 1. Meyer and Parkinson — 
Album, part 1, pi. 34, Edge-Partington.—Ethnographical Album, First Series, 
part 2, plate 276, flg. 1. A shield of this description was on sale in Sap Francisco 
in 1906, vide Catalogue of Nathan, Joseph, Austr. Mus. Pamphlets, 18989. 
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crudely barbed spear. All the decorative treatment is enclosed 
within a subperipheral ring. 

The reverse is slightly concave, with two raised and perforated 
ridges to which is attached a three-ply bark fibre handle or grip. 

Dimensions. —Diameter two feet seven inches, thickness vary¬ 
ing from one inch to one and three-quarter inches. 

Probably from the Finisterre Range, Maclay Coast, Mandated 
Territory of New Guinea. 7 

Coconut Ladle. 

(PI. lv, fig. 5.) 

This utensil, said to be from the hinterland of Eitape, Man¬ 
dated Territory of New Guinea, is new to the museum collections. 
The bowl portion consists of rather more than the basal half of a 
coconut plus a pointed section of the ascending wall. A stick 
handle passes through a perforation in the bowl, and is held in 
position with close and regular rattan lashing. The handle at this 
point is likewise perforated to receive part of the binding, the 
latter returning inside the ladle to the distal end. The proximal 
end of the handle is carved on the same plane with a bird-head 
representation, while immediately adjacent a cruder head is at right 
angles to the handle. Coconut ladles of simple form are figured 
by Neuhauss 8 and Reche.® The above described specimen is the 
firRt of its type brought under my notice. 

Dimensions. —Length, two feet seven and one-quarter inches; 
bird-head carvings, six inches. 

Massive Carved Bowl. 10 

(PI. lvi, figs. 1-2.) 

This is one of the most beautiful pieces of Papuan handiwork 
that have come under my notice. The bilateral symmetry, both of 
the bowl itself and the carved designs, is of more than usual 
interest. It is similarly carved on both sides and at the extremities, 
and there are .indications that the decorative treatment, though now 
much worn, continued from end to end along the base. At each 
extremity an ovoid human face in an inverted position is incised, 
enclosed by panelling and a notched or tooth-like motive. These 
faces, following the contour of this part of the bowl, cause the 
chins to be somewhat pointed. Above each face is a lenticular 

7 A shield of this type, embossed with a crude cros*-fleur§e is in the Auckland 
War Memorial Museum. 

•Neuhauss. R.—Deutsch Neu-Guinea, Berlin, 1911, Band I, p. 251, fig. 161. 

•Reche, O.—Brgebnisse der Stld»ee-Exped U :i, 1908-10, n, Ethnographie: A. 
Melanesian, Band I, Hamburg, 1912, p. 208, figs. 181-183. 

M A smaller bowl, with inverted races at the extremities, is In the Auckland 
War Memorial Museum. 
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bilobed design the significance of which is obscure. On each side 
of the bowl medially is a bird-like figure with outstretched wings 
in high relief, the tips terminating in a variation of the well-known 
Maori symbol known as the carved snake “manaia.” 11 As a matter 
of fact there seems to be a definite Polynesian influence in the 
general decorative scheme. Skinner says: “I agree that the 
horizontal details are suggestive of Polynesian carving, particularly 
that of the Marquesas. The rendering of the nostrils in the human 
face is related to some Maori renderings of the nostrils.” 12 

This vessel was acquired for the Australian Museum by Mr. 
Robert C. Dixson, and is probably from Tami, or Cretin Island, 
Huon Gulf, Mandated Territory of New Guinea. 13 

Dimensions .—Length, three feet two and one-quarter inches: 
depth, nine and a half inches; breadth, fourteen inches. 


Skull Tablet, or “Mask.” 14 

(PI. lvi, fig. 3.) 

This consists of a human skull attached to a shield-like frame 
composed of interlaced rattan. The facial portion has been 
“restored” in a resinous material and extended in a pig-like pro¬ 
boscis. The eyes are composed of rings of nautilus shell. The 
skull is surrounded by pig tusks embedded in the same resinous 
substance and a series of the same teeth has been continued below. 
The “field” of the tablet is irregularly decorated with inverted 
cowries, pieces of Melo shell and Coix seeds. A fibre fringe is 
attached to the outer margin of this interesting piece of Papuan 
handiwork. A somewhat similar tablet was presented to His 
Excellency, Lord Forster, Governor-General of the Commonwealth 
of Australia, upon the occasion of his official tour during September, 
1924. In this case the tusks and other decorations were set in the 
wax of the native bee, and the specimen was of considerable weight 

The following data regarding the Museum specimen were kindly 
suppled by the Rev. F. J. Kirschbaum, S.V.D., resident missionary: 
“The mask is from the Keram tributary of the Sepik (Mandated 
Territory of New Guinea). The skull of the deceased was set up 
in this way and kept in the ‘tamborang house.’ Exhibited to young 
men during ceremonies to impress them.” Dr. Kirschbaum added 
that the object belongs to the pig-totem section of the tribe. 

Dimensions .—Four feet six inches: breadth, seventeen inches: 
length of proboscis, five inches. 


a Skinner, H. D_Journ Polynes. Soc., XXXIII, No. 132, 1924, p 236, pi vii. 

fl*s. A and B. 

»Letter dated at Dunedin. N.Z, April 19, 3926. w # . 

** Flnsch, O.—Samoafahrten, Atlas, 1888, pi. 3, f. 3; Zeitschrift f. Bthnol , 
1897, p. 129 et aeq.; Edge-Partington, Ethnos. Album, First Series, part 2, pi. 291, 

f * B ‘“ Thorpe, W. W.—Aust. Mus. Masrasine, if, 8, 1925 (Frontispiece). Of. Haddon, 
A. C.—Man, &XIII, 6. June, 1923, Art. 50; and Reche, O --Ergebnisse der Sttdsee- 
Erpeditlon, 1908-10, Band I, Hamburg 1913, p. 401, f. 422. 
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Fretwork Board. 

(PL lvi, Ags. 4-5.) 

In this elaborately carved board, the design in the upper part 
is a grotesque human face. The nasal portion is cut en bloc, 
perforated, returning to the main design some distance down the 
board (PL xlviii, fig. 3). On each side of this process a tusk-like 
motive is carved and the major portion of the slab consists of a 
series of spiral coils, terminating centrally in two hornbill heads. 
The lower end of the board is more open, showing four dentate 
projections crossing two subspherical apertures. The Rev. 
Kirschbaum (see ante) informed the writer that these striking 
examples of perforated carving belong to the “hanging rack'’ series 
and were placed at the entrance to houses. 1 * 

This specimen was received unaccompanied by information as 
to locality, but it probably comes from Tambonum or Palimbai, 
Bepik River, Mandated Territory of New Guinea. 16 

Dimensions .—Length, five feet six and a half inches; greatest 
breadth, one foot eleven inches; length of nasal projection, two 
feet three inches. 


Trianottlar Shield. 

(PI. Ivii, fig. 1.) 

This is a unique type of defensive weapon, said to lia\e been 
collected on the head-waters of the Sepik River, Mandated Territory 
of New Guinea. There is no reason to doubt its authenticity, but 
it is quite new to the museum collections. Tt consists of a simple 
slab of light wood intentionally fashioned in a contorted manner, 
the reason for which is not apparent. A split-cane loop is attached 
to the upper end, this suspensory being partly covered with bark 
fibre. Probably carried from the left shoulder, the arin being 
thrust through the cane attachment. This is a very old piece, 
]>olished by contact with the body of the wearer. 

Dimensions .—Breadth, eighteen inches; depth, sixteen inches; 
greatest thickness, seven-eighths of one inch. 

Stone Mortar. 

■ (PI. Ivii, figs. 2-3.) 

This mortar is carved in the form of a human torso, the limbs 
being but slightly indicated, the face 17 flat and retreating. Tt is 
composed of diorite-porphyry and weighs tw*o pounds three ounces. 


“Reche, O— Loo . oit , pi xx, p 126; Fuhrmann, Ernst.—Kulturen der Erde, 
xiv, 1922, p. 112. 

14 One very old and Imperfect example and a comparatively modern one are 
In the Auckland War Memorial Museum. The latter is decorated with white and 
red pigment. 

W C/. Etheridge.—Records Austr. Mus. VI. 1, 1908, pp. 26-7, pi. vii 
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The information as to its use is conflicting. When first brought 
under my notice it was said to have been used as a mortar for 
grinding abortion herbs. It was subsequently stated that these 
mortars with the abdominal depression were used for pounding the 
betel-nut for the old men who have no teeth, and the duty is 
carried out by the wives of the lapoon, as the aged are called, or 
else the daughters do this work. The illustrations are about half 
natural size. 

From Manam (Vulcan) Island, Mandated Territory of New 
Guinea. Original in the possession of ('apt. J. IT. J. Johnson, 
Rabaul, New Britain. Coloured cast in the Australian Museum. 

Human Effigy Hook. 

(PI. lvii, figs. 4-5.) 

This is a wooden hook carved in the form of a male human 
figure, the lower extremities merging into a two pronged hook. It 
is well carved and is typically Sepik work. The nose is perforated, 
and the eyes are represented by the ojiereula of a Turbo ; the 
mouth is coarsely rendered. The shoulders and back are cicatrized 
in a series of wavy lines. The arms terminate at the knees, with 
which they unite. The legs and feet end in a similar maimer at the 
base of the figure. A perforated slot has been cut behind the head 
to accommodate a suspensory cord. From the ears, arms, and legs 
hang tasselled palm leaves, and, when received, the figure was 
clothed with a short “rami** or “pul pul/* Several of these effigy 
hooks ha\e been described and figured by Recite, 1 s but none is 
quite as lifelike as the above described specimen. 

DimcnmouH. —Length, three feet; breadth, across prongs, nine 
and a half inches; girth outside arms, twenty-two inches. 

Bowstkk. 

(PI. Iviii, fig. 1.) 

This black palmwood bow is medially oval in section, tapers 
towards the extremities and each end is provided with a peg thrust 
into a closely-plaited rattan socket. The exserted portion of one 
peg is bean-shaped and grooved, the other is augular and flat. 

A somewhat similar bow is figured by Reche 19 from Vulcan 
Island, but it differs from this specimen in having the rattan 
binding in four cinctures, whereas the jiegs are, in our specimen, 
entirely enclosed in the plaitwork. 

Said to be from the head-waters of the* Sepik River, Mandated 
Territory of New Guinea. 
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Dimensions. —Length, five feet seven and a half inches; greatest 
girth, two and one-quarter inches. 

Bent Club, or “Ripper.” 

(PI. lviii, figs. 2-3.) 

This weapon (PI. lviii, fig. 2), having a more than superficial 
resemblance to the bent club of the Solomon Group 20 (PI. lviii, 
fig. 3), has been described as a “ripper.” It is stated on good 
authority 21 that it was “used for ripping up or disembowelling 
enemies, and has recently been sharpened.” 

Amongst savage peoples we find many dubs with pointed 
processes 22 set at various angles from the distal end, the object 
being to deliver a blow which will produce a punctured wound. 
In addition to being effective in this direction, this club possesses 
keen cutting edges both on the inner and outer curves. The latter 
is interrupted by a carved process which appears to be a debased 
or conventionalized human face. 

Dimensions. —Length, three feet four inches: breadth of blade, 
five inches. 

Tributary of Sepik River, 160 miles from coast, Mandated 
Territory of New Guinea. 

Presented to the Australian Museum by Mr. R. A. Prescott. 

Carved Spindle-Club. 

(PI. lviii, figs. 4-6.) 

This club, said to be from New Guinea, has given the writer 
much concern. In general outline it resembles the tiara of New 
Ireland, 23 but the incised work at the distal end compares favour¬ 
ably with the handiwork of the Papuan. This combination of 
characters was puzzling until a somewhat similar but cruder design 
was noticed on the handle of a stone-headed club (PI. lviii, fig. 6) 
from Hftnischhafen, Mandated Territory of New Guinea. 

The weapon about to be described had, in all probability, its 
origin in New Ireland and was traded to New Guinea, where the 
incised ornamentation was subsequently added. Parkinson says 24 
that the tiara club was introduced into the Gazelle Peninsula, 


* Guppy, H. B.—"The Solomon Islands and their Natives." London, 1887, p. 73. 
n Fide Prescott, R. A., Advance Agent, British Expedition to German New 
Guinea, 1924. 

*»<?/. Brskine, J. E.—Jnl. Cruise . . . Western Pacific, London, 1853, p. 178; 
Guppy, H. B.—"The Solomon Islands and their Natives," London, 1887, p. 74, 
fig. I; "Zeltschriffc t Ethnologic," 1911, p. 245: Neuhauss, Joe. eit., p. 204, fig. 203; 
Skinner, H. D—Journ. Royal Anthrop. Soc., XLIII, 1918, pp. 205-8. 

“Parkinson, R.—"Dreissig Jahre in der Stidsee," Stuttgart, 1907, pi. viti, opp. 
p. 112, figs. 1 and 5. 

“Parkinson.— hoe. cit. t p. 283. 
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New Britain, from Cape Straueh district, New Ireland, so it is 
quite conceivable that the specimen under description was conveyed 
still further to New Guinea. The tiara is normally mushroom- 
headed. The present shape of this specimen, could, by reduction, 
be modified to its present double-headed hoe-like form. 

It appears to be a two-handed weapon, one hand grasping the 
space between the two proximal collars and the other in advance 
of the whole series of four. Each face of the distal end, or head, 
is decorated with a design combining toothing and a central 
eye-spot. After several attempts a successful rubbing (PI. lviii, 
fig. 5) was made of the main design. The dominating element is 
two human heads adorned with horns. Wavy, parallel, and zig-zag 
lines combined with triangular toothings, both in oval panels and 
free, produce a very interesting and effective appearance. 

Dimensions. —Length, three feet eight and one-half inches. 

Presented to the Australian Museum by Mr. G. J. Waterhouse. 





EXPLANATION OF PLATE LV. 

Fig. 1. Stone bowl or mortar. Edie Creek, hinterland of Salamoa 
Bay, Mandated Territory of New Guinea. Greatest 
diameter, 8$ inches. 

Fig. 2. Crocodile-jaw daggers. The larger one is from the Wilde- 
mann River, the other from the Lorentz River, both 
localities in Netherlands New Guinea. 13£ and 11 
inches long. 

Figs. 3-4. Obverse and reverse of a large circular shield. Probably 
from Finnisterre Range, Maclay Coast, Mandated 
Territory of New Guinea. Diameter, 2 feet 7 inches. 

Fig. 5. Coconut ladle. Hinterland of Eitape, Mandated Territory 
of New Guinea. Length, 2 feet 7J inches. 





EXPLANATION OF PLATE LVI. 

Figs. 1-2. Massive carved bowl. Figure 2 illustrates the carving on 
an extremity. Probably from Tami, or Cretin Island, 
Ruon Gulf, Mandated Territory of New Guinea. 
Length 3 feet 2\ inches, depth 9£ inches, breadth 14 
inches. 

Fig. 3. Skull tablet, or “mask.” Keram Tributary of Sepik River, 
Mandated Territory of New Guinea. Length 4 feet 
6 inches, breadth 17 inches. 

Figs. 4-5. Fretwork board. Probably from Tambonum or Palimbai, 
Sepik River, Mandated Territory of New Guinea. 
Length 5 feet 6$ inches, extreme breadth 1 foot 11 
inches. 




(i. <\ <Yl T'lO\, Jiliuln. 


EXPLANATION OF PLATE LVIl. 

Fig. 1. Triangular shield. Probably from head waters of the Sepik 
River, Mandated Territory of New Guinea. Breadth 
18 inches, depth 16 inches. 

Figs. 2-3. Stone mortar. Manam (Vulcan) Island. Mandated 
Territory of New Guinea. Length, 6 inches. 

Figs. 4-5. Human effigy hook. Sepik River, Mandated Territory 
of New Guinea. Length 3 feet, breadth across prongs 
inches, girth outside arms 22 inches. 





EXPLANATION OF PLATE LV1II. 

Fig. 1. Bowstick. Probably from head-waters of Sepik River, 
Mandated Territory of New Guinea. Length, 5 feet 
7| inches. 

Figs 2 3. Bent club, or “ripper.” Tributary of Bepik River, 160 
miles from mouth, Mandated Territory of New 
Guinea. Length 3 feet 4 inches, breadth of blade 5 
inches. 

F|gs. 4 6. Carved spindle club. Probably originated in New Ireland 
and subsequently traded to New Guinea. Fig. 5 is a 
rubbing illustrating the design. Fig. 6 is a rubbing 
of a similar or cruder design on the handle of a stone 
headed club from H&nischhafen, Mandated Territory of 
Ne^ Guinea. Length, 3 feet 8J inches. 
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CARCINOLOGICAL NOTES. 

No. I. 

By 

Frank A. McNeill, Zoologist, Australian Museum, 
and 

Melbourne Ward, F.Z.S., Hon. Zoologist, Australian Museum. 

(With Plates lix-lxi and one Figure.) 

Under the above title the authors contemplate publishing from 
time to time observations of interest on the Australasian Decapod 
and Stomatopod fauna. These will be in the form of accumulated 
notes on various species and not associated with projected contribu¬ 
tions on representative collections from circumscribed areas. In 
effect, the object of the authors is to cleanse the Australasian litera¬ 
ture, and present, incidentally, the knowledge that has been gained 
since the early work on the various species. 

In the prdfeent paper many additions to the Australian fauna 
are recorded, and a number of old records are confirmed. 

Some of the new records extend considerably the ranges of the 
species. In this regard Eriphia norfolcensis is recognized for the 
first time outside of its type locality (Norfolk Island, South 
Pacific) from the coast of New South Wales, and it is 
significant that no specimens of the species have ever come to hand 
from other localities on the eastern Australian coastline, which 
apparently have an environment more nearly approaching that of 
the type locality, and where intensive collecting has been carried 
out. Also, there is the recognition of the species Cancer novae - 
zealandiae, formerly regarded as endemic in New Zealand, from the 
far removed Derwent River estuary in Tasmania, and from Port 
Phillip Victoria. 

Another point of interest is the recognition of a number of 
New South Wales species in South Australian waters. There is a 
close affinity between the Decapoda and Stomatopoda of these two 
States which has not been stressed in the past. 

For the acquisition of some valuable species we are indebted 
to Captain L. Comtesse, master of the Sydney Harbour Trust’s 
sand dredge “Triton.” Captain Comtesse has brought to light a 
hitherto unsuspected array of specimens*, crustacean and molluscan 1 
and his collecting has enabled us to confirm several early records 
of typical tropical forms which had formerly been viewed with 
some doubt. 


1 Irodale.-—Au«tr. Zoologist, v, 4, 1929, p. 287. 

A 
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Family PANDALIDJE. 

Genus Pandalus Leach. 

Pandalus leptobhynchus Stimpsoti. 

Pandalus leptorhynchus Stimpson, Proc. Acad. Nat. Sci. Philad., 
xii, 1860, p. 38. Idem, Haswell, Oat. Austr. Crust., 1882, p. 
197. Idem, Whitelegge, Journ. Hoy. Soc. N. 8. Wales, 1889, 
p. 224 (record only). Idem, Grant, in Sayce, Victorian 
Naturalist, xviii, 10, 1902, p. 155. Idem, de Man, “Siboga” 
Expd., Monogr. xxxixo 3 , Decapoda, pt. iv, 1920, p. 103. 

Parapandalus leptorhynchus Hale, Crust. 8. Austr., pt. i, in Hand¬ 
books Flora and Fauna 8. Austr., 1927, p. 43, fig. 34; and var. 
gibber Hale, tom . cit., p. 44, fig. 35. 

It is sixty-nine years since the original description of this 
species appeared, being based by Stimpson on material from Port 
Jackson, New South Wales, whence the form has not since been 
collected. In later years Has well and then Whitelegge recorded the 
species on the authority of its author. The late F. E. Grant 
recognized the form from Port Phillip, Victoria, and our examina¬ 
tion of specimens now in the Australian Museum collection and 
obtained at the above-mentioned locality by that author, confirms 
his determination. Again, Hale has established that the form occurs 
in dredgings in St. Vincent Gulf, South Australia. 

Recently acquired specimens are in the Australian Museum 
from Botany Bay, New South Wales, which is close to the type 
locality (Port Jackson), and these confirm the occurrence of the 
species on the New South Wales coast, where it is perhaps not 
uncommon when dredged under certain conditions. 

Material. —Six specimens from vicinity of Kurnell, Botany Bay, 
N. S. Wales; dredged in three fathoms from amongst seaweed on 
a bottom of sand; coll. M. Ward and F. A. McNeill, 1927. There 
are additional specimens in the Australian Museum from Port 
Phillip, Victoria (dredged), one specimen; coll. M. Ward. 

Port Phillip, Victoria (dredged near entrance), two specimens; 
late F. E. Grant collection. 

Flinders Island, Bass Strait (dredged in ten fathoms), four 
specimens; coll. W. E. J. Paradice, R.A.N., 1924. 

George's Bay, N. E. Tasmania (dredged in 4^-3 fathoms); 
coll. Prof. T. T. Flynn, 10.2.1927. 

Family HIPPOLYTII^E. 

Genus Hippolyte Leach. 

Hippolyte tenuieostris (fipence Bate). 

Caradina tenuirostris Spence Bate, Proc. Zool. Soc. London, 1863, 
p. 501, pi. xl, fig. 4. 
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Virbius tenuirostris Ortmann, Proc. Acad* Nat. Sci. Philad., pt. iii, 
1894, p. 406. 

Hippolyte tenuirostris Hale, Crust. S. Austr., pt. i, in Handbooks 
Flora and Fauna S. Austr., 1927, p. 51, fig. 43; and Trans. 
Roy. Sot*. S. Austr., li, 1927, p. 308, fig. 1. 

This species is here recognized for the first time outside the 
waters of St. Vincent Gulf, South Australia. In the Australian 
Museum collection there are two ovigerous females from Botany 
Bay, New South Wales; they were dredged from amongst seaweeds 
growing on a bottom of sand in about fifteen feet of water. One 
specimen measures 5*5 mm. from the tip of the rostrum to the end 
of the carapace, and is approximately 18 mm. in total length; the 
other is slightly smaller in size. 

We are indebted to Mr. IT. M. Hale, Curator of the South 
Australian Museum, for the determination of the specimens. 

(SenuH Latreites Btimpson. 

Latreutes truncifrons (/Sf pence Bate). 

Caradina truncifron * Spence Bate, Proc. Zool. Soc. London, 1863, 
p. 499, pi. xl, fig. 2; and “Challenger” Zool., xxiv, 1888, Macrura, 
p. 582. 

Latrcutcs truncifrons Ortmann, Proc. Acad. Nat. Sci. Philad., pt. 
iii, 1894, p. 406. Idem, Hale, Crust. S. Austr., pt. i, in Hand¬ 
books Flora and Fauna S. Austr., 1927, p. 51, fig. 44; and 
Itec. S. Austr. Mus., iv. No. 1, 1928, p. 93, fig. 20. 

Like the preceding species, this form has not previously been 
recognized outside of St. Vincent Gulf, South Australia, and the 
present record considerably extends its range. 

A single female example (with characteristically truncated 
rostrum) was collected in Gunnamatta Bay, Port Hacking, New 
South Wales, amongst weed in shallow water below low tide mark 
by Messrs. H. M. Hale and F. A. McNeill, February, 1927. The 
specimen was unfortunately later mislaid, but was about 18 or 20 
mm. in length. 


Family PROCESSI1LE. 

Genus Procesha Leach. 

Processa avstraliense Baker. 

Processa australiensis Baker, Trans. Roy. Soc. S. Austr., xxxi, 
1907, p. 185, pi. xxv, figs. 2 2r. Idun, de Man, “Siboga” Expd., 
Monogr. xxxixa 8 , Dccapoda, pt. iv, 1920, p. 199, pi. xvii, figs. 
51-51fw (synonymy). 

Processa anstraliensc Hale, Crust. S. Austr., pt. i, in Handbooks 
Flora and Fauna S. Austr., 1927, p. 61, fig. 57. 
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Few references to this species occur in literature, and it is 
here recorded from New South Wales waters for the tlrst time. The 
present record is based upon two ovigerous females measuring 8*5 
mm. and 10 mm. from the tip of the rostrum to the end of the 
carapace; the largest specimen measures approximately 31 mm. 
from the tip of the rostrum to the end of the telson. While con¬ 
siderably larger than Baker's holotype both specimens agree 
perfectly with his description and figures, and the identification 
has been verified by Mr. H. M. Ilale of the South Australian 
Museum, who compared one example 1 with the holotype of 
P . australiense. 

Locality .—Under stones between tide marks, Kurnell, Botany 
Bay, New South Wales. Coll. F. A. McNeill and M. Ward, 27th 
October, 1927. 


Family STENOPIIUF. 

Genus Stenopus Latreille. 

Stenopus hispidus (OlMer). 

Stenopus hispidus Rathbun, Bull. U.S. Fish Comm., xx, 1900 (1901), 
p. 99, pi. ii (and synonymy). Idem, Adams and White, Zool. 
H.M.S. “Samarang,” Crust., pt. ii, 1849, p. 61, pi. 12. fig. 6. 
Idem, Balss, Beitrage zur Naturg. Ost. (Abhand. d. math.-phys. 
Klasse d. K. Bayer. Akad. d. Wissen., 11 Huppl.-Bd., 10 
Abhand.), 1914, p. 73. Idem , McNeill in Austr. Encyclopaedia, 
ii, Sydney, 1926, p. 326, and figure. 

Except for its inclusion in the “Encyclopaedia" account quoted 
above, this unique tropicopolitan shrimp has apparently not 
previously been recognized from Australian waters, and it is now 
possible to record it from several localities on the eastern coast of 
this continent. The most remarkable of these new records is a 
specimen in the Australian Museum series recently collected in 
temperate Port Jackson on the New South Wales coast, which is 
probably the most southerly record for the sj>ecie8. 

Material .—One specimen from Garden Island, Port Jackson; 
coll. Lieut. N. Glover, R.A.N. (in hand-net), May, 1924. One 
specimen from Dunk Island, off Cardwell, Queensland; coll. E. J. 
Banfield, 1909. One specimen from Green Island, off Cairns, 
Queensland; “old collection.” Two specimens from Low Isles, off 
Port Douglas, North Queensland; coll. W. E. J. Paradice, R.A.N., 
1924. One specimen from Hope Islands, North Queensland; coll. 
A. R. McCulloch, 1913. 

In addition to the above series there are specimens in the 
Australian Museum from the following extra-Australian localities: 
Lord Howe Island, South Pacific (three); reef, Waikiki, Honolulu, 
Hawaiian Islands (ofte); Vila Harbour, New Hebrides (two). 
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The specimens are of varied age and size, the largest being a 
male from Lord Howe Island, which measures 24*5 mm. from the 
tip of the rostrum to the end of the carapace. 

Habits .—When the late A. R. McCulloch visited the New 
Hebrides some years ago, as a guest of the Admiralty on board 
H.M.S. “Pegasus,” he noted that the “species was common, living 
among the thick growths of marine life on the hulk of the S.S. 
‘Titus’ in Vila Harbour. Ntcuopus of all sizes up to about four 
inches long moved about in search of minute food matter, which 
they picked up with their chelipeds. Their striking red and white 
colouration made them very conspicous, while their long delicate 
antenna 1 might l>e seen protruding from almost every crevice. 
Very young specimens were also caught on the surface at night in 
a net, being attracted, together with many other animals, by a 
brilliant electric light hung over the water.” 

Mr. M. Ward has collected the species on reefs, and observed 
that it frequents shallow water below low tide mark, where it may 
be searched for under movable dead coral blocks. 

Colour .—Adams and White Hoc. cit.) have published a very 
fine coloured figure of Btenopus hispid us, and the following notes 
made on the recorded Port Jackson female specimen when fresh 
will serve to supplement this. 

Carapace pale sienna, with a median dorsal area tinged with 
green. Rostrum, anterior portion of carapace, eyes and bases of 
antennae blood red, with still darker red patches. Large chelipeds 
each with four bands of similar red colour, two of which occur 
on the hands. Another red saddle across the middle of the abdomen, 
and one over the greater part of the last abdominal segment and 
base of the telson. Anterior portion of abdomen electric blue, 
largely by reason of the cobalt blue mass of eggs beneath, and the 
bases of all the legs deep violet. Uropods and most of telson 
porcelain white, with sienna markings. Flagella white, except 
where they are tinged with sienna towards their bases. Meral and 
carpal joints of all the limbs more or less tinged with sienna upon 
a ground of porcelain white. 


STKNorrs ROBrsTrs Borradaile . 

Stenopus robustus Borradaile, Trans. Linn. Soc. London, Zool., (2), 
xiii, 2, 1910, p. 260, pi. 16, fig. 4. Idem, McNeill, Austr. 
Zoologist, iv, 5, 1926, p. 302. 

One of us (McNeill) first recorded this species from Australia 
in 1926, and apparently there are only two references to it in 
literature. 
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It is therefore interesting to note the discovery of further 
specimens in the collection of the Australian Museum from the 
eastern Australian coastline, where the species seems to be well 
established. 

Material .—Three specimens from Masthead Island, Capricorn 
Group, Queensland, reef; coll. I). 11. Fry. Four specimens from 
Hope Islands, near Cook town, North Queensland, reef; coll. A. R. 
McCulloch. One specimen from Long Reef, Oollaroy, on coast near 
Port Jackson, New South Wales, between tide marks; coll. M. 
Ward, 1924. The largest specimen in the present series measures 
7 mm. from the tip of the rostrum to the end of the carapace. 

Distribution .—Ohagos Archipelago (type locality), and eastern 
Australian coastline. 

Family CALL1ANASS1ILE. 

Genus Upocjebia Leach. 

UroGEBiA simsoni (Thomson). 

Gebia simsoni Thomson, Proc. Roy. 8oc. Tasmania, 1892, p. 49, 
pi. i, figs. 3-5. 

Upogebia simsoni Fulton and Grant, Proc. Roy. Hoc. Victoria, n.s., 
xiv, 1902, p. 61, pi. v, figs. 5-6. Idem, McNeill, Austr. Zoologist, 
iv, 5, 1926, p. 305. Idem, Hale, Crust. S. Austr., pt i, in Hand¬ 
books Flora and Fauna 8. Austr., 1927, p. 85; and Trans. Roy. 
Soc. S. Austr., li, 1927, p. 309. 

A fine series of this species in the Australian Museum con¬ 
stitutes an addition to the New South Wales fauna, as well as an 
intermediate link in a long chain of distribution along the eastern 
and southern Australian coastline. The specimens provide another 
proof of the parallel nature of much of the New South Wales and 
South Australian decapod faunas. 

Material .—Twenty-five specimens ranging from 6 to 10 mm., 
measured from the tip of the rostrum to the end of the carapace. 

All were found hiding in accumulations of sand where clusters 
of shell-covered worm tubes occurred at the edge of a reef immedi¬ 
ately below low tide mark at Kurnell, Botany Bay, New South 
Wales; coll. Messrs. F. A. McNeill and M. Ward, October 27, 1927, 
and January 21, 1928. 

Another solitary specimen (carapace 7*5 mm. long) from Port 
Jackson, also in New South Wales, was collected by F. A. McNeill 
from a burrow in sand amongst stones between tide marks at Bottle 
and Glass Rocks on November 1, 1929. 

Distribution .—East coast Tasmania (Thomson); Flinders, 
Western Port, Victoria (Fulton and Grant); North-west Islet, 
Capricorn Group, Queensland (McNeill). 
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Family PORCELLANID^E. 

Genus Polyonyx Stimpson. 

Polyonyx transversus (Haswell). 

(Plate lix, fig. 3.) 

Porcellana transfersa Haswell, Cat. Austr. Crust, 1882, p. 150 (and 
reference). 

Polyonyx transversus Baker, Trans. Boy. Soc. S. Austr., xxix, 1905, 
p. 262, pi. xxxvi, tigs. 2-2a. Idem , Hale, Crust. S. Austr., pt. i, 
in Handbooks Flora and Fauna S. Austr., p. 63, fig. 80. 

Although first described from Bowen in Port Denison, Queens¬ 
land, and later recorded by Baker from South Australian waters, 
this species has not previously been recognized from an intermediate 
locality. 

In the Australian Museum there are two male examples 
(carapaces 9 and 11 mm. wide) from stations in Botany Bay, New 
South Wales, which agree perfectly with the two type specimens 
housed in the same institution and constitute an addition to the 
fauna of the State. Both specimens were taken from “IT'-shaped 
worm tubes, occupied by a species of the polychaet Choetopterus, 
where they were found reclining in the inflated basal portion of 
their sanctuaries, at a depth of about fourteen inches from the 
surface of the tidal flats exposed at low tide. 

Mr. M. Ward collected a series of the species for the Australian 
Museum in July, 1929, from similar worm tubes occurring in the 
mud flats at low tide on Curtis Island in Port Curtis, Queensland. 
He remarked they were found in the soft mud at the extreme low 
tide line, or close thereto in shallow drains and pools. In each 
worm tube examined a male and female crab were present. The 
tubes were not more than one foot deep in the mud, and, owing to 
the foagile nature of their structure, great difficulty was exj>erienced 
in digging them out. 

Larger New South Wales specimen: Vicinity of Taren Point, 
near mouth of George's River, December, 1925. Smaller New South 
Wales specimen: Weenie Bay, south of Kurnell, June, 1928. 
Collected by G. Fraser. 

Amongst some pencilled notes left by the late F. E. Grant is 
one referring to the collection of a single sj)ecimen of this species 
(afterwards presented to the British Museum) from “off Honey¬ 
suckle Point, Western Port, [Victoria] (4 faths.).” Verification 
of this record is provided by the presence of a small male of the 
species labelled “Western Port” in the collection of the National 
Museum, Melbourne, Victoria, recently examined by Mr. M. Ward, 
and forming part of the late F. E. Grant collection. 
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Discussion .—Hale has noted that the species “is apparently 
very rare in South Australian waters.” The fact that so very few 
specimens have been recorded, however, combined with the evidence 
already to hand, suggests that the creature, like other species of 
the genus, is invariably a commensal. This would account for its 
apparent rarity in collections. 

Genus Pachycheles Stimpson. 

Pachycheles sculptus (H . M. Edwards). 

Porcellana sculpta H. M. Edwards, Hist. Nat. Crust., ii, 1837, p. 253. 

Pachycheles sculptus de Man, Abh. Senek. Naturf. Ges., xxv, 3,1902, 
p. 701. Idem, Grant and McCulloch, Proc. Linn. Soc. N. S. 
Wales, xxxi, 1, 1906, p. 40, pi. ii, fig. 1 (references and 
synonymy) and xxxii, 1, 1907, p. 155. Idem, Balss, Beitr&ge 
zur Naturg. Ost. (Abhand. d. math.-phys. Klasse d. K. Bayer. 
Akad. d. Wissen., II Suppl.-Bd., 9 Abhand.), 1913, p. 32. 

A series of five specimens recently collected in New South 
Wales by M. Ward verifies the occurrence of this unmistakable 
species in an area far removed from its usual tropical environment. 
Grant and McCulloch (7oc. cit., 1906) noted the existence of New 
South Wales specimens in the Australian Museum collection, but 
these were Old Collection material even in those days, and we 
have considered that the record warranted confirmation. It would 
appear that the species occurs sporadically, or, being a commensal 
of encrusting sponges, has been overlooked by collectors in the past. 

Material .—Two males and two females, and one immature 
juvenile, with carapaces ranging from 3 mm. to 5-5 mm. in width, 
from Long Reef, Collaroy, coast north of Port Jackson; in canals 
of a tough encrusting sponge on the under surfaces of flat stones 
occurring in shallow water below low tide mark. Collected by 
M. Ward, April 21, 1928. 

Two males, with carapaces measuring 5 and 5*5 mm, wide, 
from Cabbage Tree Bay (Shelly Beach), Manly, on coast north of 
Port Jackson, New South Wales; collected by the late Thomas 
Whitelegge, Australian Museum. These are the specimens on 
which Grant and McCulloch’s record of 1906 was based. 

There are eight other specimens, in the Australian Museum from 
Masthead Island, Capricorn Group, Queensland; collected by Grant 
and McCulloch (see record, 1906). 

Family LEUCOSIIDAE. 

Genus Ebalia Leach . 

Subgenus Phlyxia Bell. 

Ebalia (Phlyxia) dbntifrons Miers. 

Ebalia (Phlywia) dentifrons Miers, “Challenger” Zool., xvii, 1886, 
Brachyurb, p, 310, pi, xxv, fig. 4. 
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Ebalia dentifrons Fulton and Grant, Proc. Roy. Soc. Victoria, n.s., 
xix, pt. 1, 1906, p. 20. Idem, Ihle, “Siboga” Expd., Monogr. 
xxxixb 2 , Decapoda Brachyura III. 1918, p. 310. 

Phlyxia dentifrons Hale, Crust. S. Austr., pt. i, in Handbooks Flora 
and Fauna S. Austr., 1927, p. 200, fig. 201. 

Although originally described from South Australian waters, 
this species, like others here recorded, is possibly more plentiful on 
the coast of New South Wales. Hale states that the form is rather 
rare in South Australia, and mentions that it has been collected 
in New South Wales. The latter statement was based on that 
author’s examination of material- of the species in the Australian 
Museum during a visit in 1927. In spite of the fact that strictly 
speaking, the species has been recorded from New South Wales, we 
feel that further details of the actual material and localities are 
essential to consolidate the record. 

Material .—Four females from Port Jackson, New South Wales; 
one female from Botany Bay, N. S. Wales. The largest specimen 
from N. S. Wales is a Port Jackson female 11 mm. wide. Other 
specimens in the Australian Museum are: One male from Beau¬ 
maris, Port Phillip, Victoria (dredged): one male from Flinders, 
Victoria; one female from the general locality—“South Australia.” 

The largest specimen examined is the male from Beaumaris, 
which is 12 mm. wide. 

Occurrence .—Its occurrence in New- South Wales is interesting 
from the fact that it may be dredged from depths up to five fathoms, 
and is also found on shore reefs in the shallows just below- low tide 
level. In the latter situations it particularly favours clusters of 
shell covered w orm tubes found growing in accumulations of sand 
and shell grit, amongst w hich the crabs lie concealed until the mass 
is torn from its anchorage and rent apart 

Ebalia (Phlyxia) ramsayi Hastccll. 

(Plate lx. figs. 3 4.) 

Phlyxia ramsayi Haswell, Proc. Linn. Soc N. S. Wales, i\, 1, 1879 
(1880), p. 55. Idem , Haswell, Cat. Austr. Crust., 1882. p. 127. 
Idem, Miers, Zool. “Alert,” 1884, p. 252. Idem , Whitelegge, 
Journ. Roy. Soc. N. S. Wales, 1889, p. 230 (mention only). 
Ebalia (Phlyxia) ramsayi Miers, “Challenger” Zool., xvii, 1886, 
Brachyura, p. 305. 

Besides Haswell’s female holotypc there are two other examples 
of this species in the collection of the Australian Museum. The 
form has not been recorded since it was originally described nearly 
forty years ago. As no figure of the species was given by Haswell, 
the present opportunity is taken to publish a photograph of the 
holotype. 
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Material .—One female from Port Jackson, N. 8. Wales. Cara¬ 
pace 7 mm. wide, old collection. One female from Kurnell, Botany 
Bay, N. 8. Wales; shore, 22.1.1928. Carapace 8 mm. wide. Mr. 
Melbourne Ward has an additional female specimen in his private 
collection from between tide marks at Long Beef, Oollaroy, on coast 
north of Port Jackson, N. 8. Wales. The male of the species is not 
known. A remeasurement of the holotype proves it to be 9 mm. 
wide. 

Occurrence. —The species is found under similar conditions to 
those enumerated for Ebalia ( Phlyxia) dentifrons. 


Leucosider Rathbun. 

Leucosides Rathbun, Proc. Biol. Soc. Wash., xi, 1897, p. 160; Proc. 

U.S. Nat. Museum, xx\i, 1902, p. 30. 

Leucosides lonoifrons {de Haan), var. pulcherrima ( Miers ). 

Leucosia splendida Haswell, Proc. Linn. Soc. N. S. Wales, iv, 

1, 1879, p. 47, pi. 5, fig. 1; and Cat. Austr. Crust., 1882, p. 119. 

Idem, Cox, Proc. Linn. Soc. N. S. Wales, vi, 2, 1881, p. 197. 

Idem, Whitelegge, Journ. Roy. Soc. N. S. Wales, 1889, p. 230 

(record only). 

Leucosia longifrons , \ar. pulcherrima Alcock, Journ. Asiat. Soc. 

Bengal, n.s., lxv, pt. ii, no. 2, 1896, p. 219 (refs, and syn.). 

It is now forty-nine years since Haswell described his 
L. splendida from Port Jackson, and no further evidence of its 
presence at that locality had come to hand until the receipt of two 
well preserved carapaces in July, 1929. These were presented to 
the Australian Museum by Capt. L. Coratesse, the master of the 
Sydney Harbour Trust's sand dredge “Triton,” and were drawn 
up from about 6 fathoms in the vicinity of the Sow and Pigs Shoal. 
Both carapaces bear the characteristic markings of the \ariety 
pulcherrima Miers, and it is interesting to note that the trefoil 
markings do not coalesce. This last was used by Haswell to 
separate his Port Jackson L. splendida from L. pulcherrima Miers, 
but it has since been accepted that the character is subject to 
variation. Haswell also noted that “the circular figures are more 
remote from one another and from the trefoil marks” than in 
pulcherrima. That this feature is possibly due to age is demon¬ 
strated by the present material. The smaller carapace has the 
markings in much closer apposition and they appear more crowded 
than in the larger (carapaces 13-5 and 15*5 mm. wide respectively). 

The female holotype of L . splendida is in tlie collection of the 
Australian Museum, and measures 22-5 mm. across the widest part 
of the carapace. 
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The variety is not uncommon in the tropical waters of eastern 
Australia. There are seventeen examples of both sexes in the 
Australian Museum collection from Port Denison and Dunk Island, 
Queensland, and Murray Island and Darnley Island, Torres Strait. 

Cox (loc . cit.) refers to a plentiful supply of the variety at the 
Tweed River, northern New South Wales, but no further specimens 
have been reported from this locality, and no opportunity has 
presented itself to check the observation. None of the specimens 
of this record can be traced. 

Leucosia polita Hess 2 is the only other species of Leucoside* 
recorded from the temperate locality of Port Jackson, and 
is later quoted and requoted respectively by Haswell (tom. cit ., 
1882, p. 120) and Whitelegge (t.c., 1889, p. 230) on the authority of 
its author. Alcock (t.c., 1890, p. 217) places the species in the 
synonymy of Leucoside h longifrons (de Haan), quoting de Man 1 
as his authority for this action. Unfortunately no trace of any 
such synonymy by de Man can be traced, either in the journal 
named by Alcock or elsewhere, which suggests a misquotation. On 
the evidence, however, we agree that Hess’ species can be as well 
accommodated in its present position as elsewhere, for his descrip¬ 
tion is meagre, and the figure accompanying it illustrates only a 
deformed cheliped. The now confirmed occurrence of L . longifrons, 
var. pulcherrima in Port Jackson strengthens the possibility of the 
presence of the typical form and a verification of Hess* Sydney 
record. But, owing to the fact that many of the species attributed 
to Sydney by Hess have not since been found, and are obviously 
incorrectly recorded (e.g., several species of lea and 8( Harma ), it 
is very probable that his Leucosia polita also was not collected 
there. 


Leucosidks h.kmatostiota (Adams and White). 

(Plate lx, figs. 7-8.) 

Leuco0ia hcnnatostieta Adams and White, Zool. H.M.S. “Samarang,*’ 
Crust., pt. 2, 1849, p. 54, p. xii, fig. 2. Idem , Alcock, Journ. 
Asiat. Soc. Bengal, n.s., lxv, pt. ii, no. 2, 1896, pp. 214, 229 
(references). Idem, lhle, “Siboga” Expd., Monogr. xxxixb J , 
Decapoda Brachyura iii, 1918, pp. 305, 306 (references). 

We are able to record two examples of this well characterized 
Indo-Malaysian species from localities on the eastern Australian 
coastline; they constitute an addition to the Australian Decapod 
fauna, and add considerably to the range of the form. 

Material .—One female example from Bowen narbour. Port 
Denison, Queensland; collected by E. IT. Rainford in 1923 on a 


* Hem, —Archly ftir Nature.* Jahrg. xxxl, 1865. p. 155, pi. vl, flgr 14. 
»de Man.—Zool. Jahrbflch. Syst., etc., II, 1892, p 585 (fide Alcock). 




368 


RECORDS OF THE AUSTRALIAN MUSEUM. 


muddy sandbank exposed at low tide (Australian Museum 
collection); one male from near Shark Beach, Port Jackson, New 
South Wales, dredged on May 10, 1929, in 2-3 fathoms, by M. Ward 
(M. Ward collection, Sydney). 

Both specimens measure 13 mm. across the widest part of 
the carapace. 

The Port Jackson record is remarkable, and adds another 
example to the list of tropical species recently proved to occur 
spasmodically at this temperate locality. 

Distribution .—Indian seas, Malay Archipelago, and eastern 
Australian coastline. 


Genus Philyra Leach . 

Philyra platycheira de Haan . 

(Plate lx, figures 5-6; and Figure 1.) 

Philyra platycheira de Haan, in Siebold’s Fauna Japonica, Crust, 
v, 1841, p. 132, pi. xxxiii, fig. 6. Idem, Balss, Archiv ftir 
Naturg., 88 Jahrg., Abt. A., Heft 3, 1922, p. 128 (references). 

Philyra platychira Alcock, Journ. Asiat. Soc. Bengal, n.s., lxv, pt. ii, 
no. 2, 1896, pp. 238, 242 (references, but ? syn.). 

Philyra platycheira Sampson, Smith. Miscell. Coll., xlix, No. 1717, 
1907, p. 154. 

Three carapaces (10 to 12 mm. wide) have just been presented 
to the Australian Museum, and are considered referable to this 



b 


Figure 1. 

Philyra platycheira de Hann. a, lateral view; b, dorsal view; 
c, sternum; d, epistome. Example from Port Jackson; 11 mm. 

wide. 




CABCINOLOGICAL NOTES—MCNEILL AND WAHD. 


369 


species. One of the series has the sternum intact, and is that of 
a male; this has been used for the purpose of figuring the species in 
the present paper. 

The important discovery of the specimens was made by Capt. 
L. Comtesse, who secured them from a depth of about 6 fathoms in 
the vicinity of the Sow and Pigs Shoal, Port Jackson, New South 
Wales. 

A survey of the Museum reference collection revealed another 
previously unrecognized Australian specimen of the same species, 
a male (carapace 11*5 mm. wide) with chelipeds intact, but minus 
the ambulatory limbs. This was dredged in Albany Passage, north 
Queensland, by Messrs. 0. Hedley and A. R. McCulloch in August, 
1907. The characters of the carapace agree perfectly with the 
Port Jackson specimens, and the chelipeds are exactly as described 
by both de Haan and Alcock (loc. cit.). 

The species has not previously been recognized from the Aus¬ 
tralian coastline, apart from the unsubstantiated mention of 
‘‘Australische Kfiste” in the distribution given by Balss (loc. cit.), 
which is included below, and the record of a female example doubt¬ 
fully designated by Miers in 1886 4 from 2-10 fathoms off the South 
Australian coast. This last-named author notes that his specimen 
had the pterygostomium regions “but very slightly angulatcd." As 
the present specimens agree in this particular with Miers’, there 
is more than a possibility that the two records represent one and 
the same form. This is strengthened by the fact, stressed elsewhere 
in this paper, that there is a marked affinity between the crustacean 
fauna of New Mouth Wales and South Australian waters. Further, 
Alcock (loc. cit.) does not stress the form of the pterygostomium 
regions in his description of P. platycheira, although they are 
depicted in de Haan’s figure as nearly angular, and not definitely 
obtuse as in the local specimens before us, which we have critically 
compared with a male example of the species received in exchange 
by M. Ward from Ceylon. Nevertheless, there is complete agree¬ 
ment >\*th the other important characters of the front, epistome 
and chelipeds as described by Alcock. De Haan’s description is 
supplemented by Stimpson (loc. cit.), who notes the microscopic 
granulation of the carapace and its disposition. With this character 
also our specimens completely agree. Unfortunately, we have 
not been able to examine Japanese specimens, but feel that de 
Haan’s figure is a little faulty in its outline. 

Synonymy .—An apparently more granular form (P. longimana) 
from New Caledonia, with well marked cardio-branchial grooves 
extending forward on to the markedly produced anterior portion 
of the carapace, was described and figured by A. M. Edwards.® This 


*Miers.—“Challenger” Zool., xvti, 1886, Brachyura, p. 321. 

* A. Milne Edwards—Nouv. Arehlv. du Mus. Paris, x, 1874, p. 43, pi. 2, flg, 4. 
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was considered by de Man 6 as closely allied to, and probably a 
variety of P. platycheira, but Alcock has definitely placed it in the 
synonymy of that species. We, however, would like further verifica¬ 
tion of Alcock’s action, or a better acquaintance with the New 
Caledonian Decapod fauna before being satisfied that the two names 
are referable to one and the same species. 

Affinity. —Ortmann’s P. syndactyla from Japan 7 is a closely 
related species, but. though it has the antero lateral outline as in 
P. platycheira of authors, the three main differences set out by 
Balss (tom. cit., 1922, p. 129, fig. 7) appear sufficient to separate 
the two. In the character of the hand alone, P. platycheira has the 
fingers greatly flattened, with the cutting edges touching through¬ 
out their length, and the movable one is so strongly curved as to 
appear scythe-life. On the other hand, P. syndactyla is shown to 
have more slender and gaping fingers (fide Ortmann’s figure, loc. 
cit., and Parisi 8 ), with the cutting edges unadorned with hair as in 
P. platycheira. 

Distribution. —Japan (de Haan—type locality); Tlongkong 
(Stimpson); South Australia (Miers); Philippines (Hell); Mergui 
Archipelago (de Man, Alcock); Andamans, Karachi, and Persian 
Gulf (Alcock); Dar-es-Salaam (Ortmann) ; “I)ar-cs-8alam, Rotes 
Meer, India, Japan, Australische Kfiste” (Balss); Ceylon (Laurie) ; 
Port Jackson, N. S. Wales, and Albany Passage, Queensland 
(McNeill and Ward—this paper). 

Genus Heterolithadia Wood-Mason {Alcock). 

IIeterolithadia fallax {Henderson). 

(Plate lx, figs. 1-2.) 

Ebalia fallax Henderson, Trans. Linn. Hoc. London, (2), Zool., v, 
10, 1893, p. 402, pi. xxxviii, figs. 4-6. 

Heterolithadia fallax Alcock, Joint). Asiat. Hoc. Bengal, n.s., lxv, 
pt. ii, no. 2, 1896, p. 261. Idem , Ihle, “Siboga" Expd., Monogr. 
xxxixb 2 , Decapoda Brachyura iii, 1918, p. 254 (references). 

? Lcueosilia tnaldivensis Borradaile, Fauna and Geography Maidive 
and Laccadive Archipelagoes, i, 4, 1903, p. 438, text-fig. 117. 

A recent valuable acquisition to the Australian Museum is a 
locally collected male example of the above species, which measures 
12 mm. across the widest part of the carapace. A female specimen 
(carapace 14 mm. wide) has also been discovered in the collection, 
and is undoubtedly referable to the saitfe species. These are the 
first of their kind to be recorded from Australian waters, and 
considerably extend the known range of the form. 


ft de Man.—Journ. Linp. Soc. Zool, xxii, 1888, p. 201. 

7 Ortmann.'—Zool. Jahrb., Syet, vl, 1892, p. 683, pi. 26, fla. 18. 

8 Paris!.—-Atti. del. Soc. Itai. di Sci. Nat., 1111, 1914, p. 17, fig. 2. 




CARCINOLOGICAL NOTES—MCNEILL AND WARD. 


371 


Henderson’s description is in perfect agreement with our speci¬ 
mens, but it is almost certain that the carapace he figured is that 
of his female or larger specimen, in which the fiat tops of the 
tubercles are depicted as less enlarged than in the Australian 
Museum male. Our female specimen, which is only two-thirds the 
width of that recorded by Henderson, has the tubercles with narrow 
flat tops, and, though these are as numerous as in the other sex, 
their narrow extremities give the impression that they are less 
crowded on the carapace. 

Material .—One male, dredged near Michaelmas Reef cay, Great 
Barrier Reef, off Cairns, north Queensland, 11 fathoms, hard bottom 
of foraminifera, sand and mud; coll. Messrs. O. Hedley, T. Iredale 
and G. P. Whitley, June 5, 1926. One female, dredged off Hope 
Islands, near Cooktown, north Queensland; coll. A. R. McCulloch, 
1905. 

Synonymy .—There is a strong possibility that Borradaile’s 
L. maldivensis is identical with the above species. Borradaile does 
not state the sex of his unique specimen, but the figure shows a 
marked similarity to our Queensland female of H. fallax, particu¬ 
larly in the character of the tubercles. The breadth, too, is only 
2 mm. less than in our female specimen, and both agree in that 
they are whitish in alcohol; the Australian male specimen is 
creamy to light brown in colour, with the bases of the ehelipeds 
slightly stained with pink. A feature which requires verification 
is the character of the antero-lateral knobs. In our specimens 
these are more conspicuous than in Borradaile’s figure of L. 
maldivensis , but the illustration may be faulty, and as the author 
makes no reference to the character of the knobs, it would be profit¬ 
able to await an opportunity of examining his holotype or a photo¬ 
graph thereof before coming to a final decision on the matter. 

Distribution .—Gulf of Manaar, India (Henderson, Laurie); 
Andaman Islands and Orissa coast, India (Alcock): fitn. 104, Sulu 
Rea, Malay Archipelago (Ihle). 

Genus Ebaliopsis Ihle. 

Ebaliopsis erosa (A. Milne Edwards). 

(Plate lxi, figs. 1-2.) 

Ebalia erosa Alcock, Journ. Asiat. Roc. Bengal, n.s., lxv, pt. ii, no. 2, 
1896, pp. 186, 189 (original references and synonymy). Idem , 
Borradaile, Fauna Maidive and Laccadive Archipelagoes, i, pt. 
iv, 1903, p. 437. 

Ebalia (Phlyxia) ei'osa Bouvier, Bull, Sci. Fr. et Belgique (7), 
xlviii, 3, 1915, p. 222, text-fig. 18. 

Ebaliopsis erosa Ihle, “Siboga” Expd., Monogr. xxxixb®, Decapoda 
Brachyura iii, 1918, p. 255 (refs, and syn.). 
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A Queensland female specimen of this species (carapace 10 mm. 
wide) has recently been added to the collections of the Australian 
Museum, thus establishing the undoubted occurrence of the form 
in Australian waters. A. Milne Edwards’ original description was 
based on a specimen in the Godeffroy Museum said to have come 
from Bass Strait. As this habitat could only refer to the well- 
known south-eastern Australian passage, the record must be 
accepted with suspicion. There are no previous records of tropical 
Leucosiids from an Australian station so far to the southward, and 
we are inclined to the belief that the original specimen must have 
been wrongly labelled. HaswelFs Australian record of the species 
(1882, see Alcock, loc cit.) was based on that of A. M. Edwards’. 
A photograph of the newly recognized example is submitted in this 
paper, and is the first complete picture to be published since A. M. 
Edwards’ excellent figure appeared in 1874.® 

Locality. —Dredged near Michaelmas Reef cay, Great Barrier 
Reef, off Cairns, Queensland; 11 fathoms; hard bottom of 
foraminifera, sand and mud; coll. Messrs. C. Hadley, T. I redale 
and G. P. Whitley, June 5, 1926. 

Distribution .—“Habite le d£troit de Bass/’ and New Caledonia 
(A.M.E.); Mauritius, Fiji, and Savage Island (Miers); Fiji Islands 
(Ortmann); Maidive Archipelago and Andaman Island (Alcock); 
Maidive and Laccadive Archipelago (Borradaile); Mauritius 
(Bouvier); Paternoster Islands, Gisser Island, Banda Sea, and off 
south coast of Rotti, Malay Archipelago (Ihle). 


Family OALAPPID.E. 

Genu8 Calappa Fabricius . 

Calappa philargius (Linnaeus). 

Calappa philargius Alcock, Journ. Asiat. Soc. Bengal, n.s., lxv, 
pt. ii, no. 2, 1896, pp. 141,145 (refs, and synonymy). 

Calappa cristata Whitelegge, Journ. Roy. Soc. N. S. Wales, 1889, 
p. 231 (record only). 

Whitelegge’s lone Port Jackson, New South Wales, record 
appears to be the only notice of this species from Australian waters. 
The recent addition of several specimens to the Australian Museum 
collection confirms the occurrence of the form in Port Jackson, and 
it is interesting to note that the bulk of the localized material of 
the species in the same institution comes from New South Wales 
waters. The specimens before us establish a considerable extension 
of the species’ range, seeing that its stronghold is the Indo-Malaysian 
and China Sea region, with a lone record from Samoa by Ortmann 
(see reference in Alcock, loc. cit.). 


•A. Milne Edward*.—Nouv. Archtv. du Mue. Paris, x, 1878, p. 47, pi. ill, ftg. 2. 
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Material .—Four adult males from Port Jackson, New South 
Wales (it is probable that Whitelegge’s record was based on one of 
these specimens); one adult male from Broken Bay, N. 8. Wales; one 
adult male and one adult female from the general locality of New 
South Wales (one was obtained at the Sydney Fish Markets); one 
juvenile male (measuring 50 mm. between the tips of the postero¬ 
lateral spines) from Bowen Harbour, Port Denison, Queensland. 

The largest specimen in the series is the male from “New South 
Wales,” which measures 105 mm. between the tips of the postero¬ 
lateral spines. 

In a letter to the late A. R. McCulloch, dated 4th Junej 1912, 
the late J. D. Ogilby, then Ichthyologist at the Queensland Museum, 
stated that he had “obtained in Moreton Bay [southern Queens¬ 
land] a magnificent Calappa about six inches [~ 150 mm.] across, 
having a pair of large maroon spots on either claw, and a maroon 
horse-shoe [marking] around each eye; the general colour fawn 
with a tinge of lavender centrally.' 1 ’ These remarks undoubtedly 
refer to the present species, and add another locality for its occur¬ 
rence along the eastern Australian coastline. The size of the 
specimen seen by Ogilby probably constitutes a record. 

Occurrence .—In New South Wales the species has been collected 
in shallow water where the bottom is soft and composed mainly or 
entirely of sand. Several specimens have been captured per medium 
of seine nets drawn by local fishermen. 

Variation .—The juvenile Port Denison specimen before us has 
the carapace adorned with well marked but scattered tubercles, and 
many scattered granules occur inside the larger ones permanently 
present on the spines on the posterior border. Laterally several 
low longitudinal ridges can also be plainly seen. These characters 
occur irrespective of sex, gradually becoming modified with age, and 
when the full adult condition is attained there may be present only 
a few tubercles immediately behind the front. The growth varia¬ 
tions afe excellently shown in the figures of a juvenile and adult 
example of the species given by de Raan. 10 


Calappa hkpatica (Linnaeus). 

Calappa hepatica Haswell, Cat. Austr. Crust., 1882, p. 136. Idem, 
Whitelegge, Journ. Roy. Soc. N. 8, Wales, 1889, p. 231. Idem, 
Alcock, Journ. Asiat. Soc. Bengal, n.s., lxv, pt. ii, no. 2, 1896, 
pp. 141, 142 (refs, and syn.). Idem, McNeill, Austr. Zoologist, 
iv. 5, 1926, p. 306. Idem, Ward, tom. rit v, 3, 1928, p. 243, 
and fig. on pi. xxvii. 


10 De Haan .—In Siebold’s Fauna Japonic*. Crust, ill, IS37, p 71, pi. xix, 

ft** 1-1*. 
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Although known from the Australian coast, this tropical Indo- 
Pacific species of box-crab has not been recognized from a temperate 
locality since Whitelegge recorded the species from Port Jackson in 
1889. Prior to this Hess 11 recorded the species from “Sydney” 
under the synonym Calappa tuberculata but much doubt attaches 
to his records from this locality, as he listed also a host of truly 
tropical species which could not possibly have occurred there. 
Whitelegge’s original material of the species is still in the Aus¬ 
tralian Museum, and recently another specimen has been acquired 
from a station farther south than Port Jackson. 

Material .—One adult male (carapace 61 mm. wide), one 
juvenile male (carapace 17 mm. wide), and one juvenile female 
(carapace 23 mm. wide) from Port Jackson, New South Wales, old 
collection; one or more of this series formed the basis of White- 
legge’s record. One juvenile male (carapace 24 mm. wide) from 
Shellharbour, Neiy South Wales, between tide marks amongst sand 
and shell grit on the floor of a boulder strewn gutter. Collected 
G. McAndrew, 1923. 

Although Miers 12 records C. hepatica from New Zealand on the 
authority of Heller, its occurrence is doubted by Chilton and 
Bennett. 18 It therefore appears that the most southern locality at 
which the species has established itself is Lord Howe Island, east¬ 
ward from the coast of New South Wales. There are ten examples 
of both sexes in the Australian Museum from this locality, which is 
rather remarkable for its possession of a coral reef and consequent 
coral fauna. Perhaps the Lord Howe Island stock has been respon¬ 
sible for the sparse New South Wales records of the species. 

Family PARTHENOPID M. 

Oenus Zalasius Eathbun. 

Zalasius Eathbun , Proc. Biol. Soc. Washington, xi, 1897, p. 166 
(proposed for Trichia de Haan, 1841; preoccupied by Trichiu* 
Fabricius, 1775, Syst. Entom., p. 40—Coleoptera). 

Trichia de Haan, in Siebold’s Fauna Japonica, Crust, v, 1841, 
p. 109 (type T. dromiwformis de Haan). 

Macneillena Iredale, Austr. Zoologist, vi, 2, 1930, p. 175 (proposed 
for Trichia de Haan, 1841; preoccupied by Trichia Hartmann, 
1840, Erd. u. Stissw. Gaster., p. 41—Mollusca). 

Synonymy —The fact that Trichia de lHaan was preoccupied by 
the molluscan genus Trichia Hartmann, was quite recently brought 
under our notice by Tom Iredale, and on receiving an assurance 


a Hess.—Arohiv ftir Naturg., Jahra. xxxi, 1866, p. 157. 

M Mler*.-—Cat. Crust. New Zealand, 1876, p. 66. 

** Chilton and Bennett.-—Tram. New Zealand Institute, lix, 1928 (1929), p. 775. 
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that the decapod genus had no alternative name, he proposed 
MaoneUlena for it. Unfortunately it was afterwards discovered 
that Bathbun had in 1897 given the name Zalasius to Triehia de 
Haan, on the ground of the latter’s preoccupation by the coleopteran 
genus TriohiU8 Fabricius. Although under other circumstances 
Zalasius Bathbun would be considered by us untenable, 14 the name 
now becomes definitely valid, and we regretfully relegate 
Maoneillena to its synonymy. 

Affinities .—In 1927 (see ref. infra ) Hale placed this genus 
among the Parthenopidae. No explanation was then offered, but in a 
letter to one of us the author stated that after an examination of the 
specimen of Triehia forwarded to him (see infra) he could not 
imagine the genus to be a true Brachyrhynch as supposed by 
Borradaile. 18 In his opinion the genus is an Oxyrhynch belonging 
to the sub-family Parthenopince, and the characters agree with those 
given for the Parthenopidae by Borradaile (loc. eit .). A comparison 
of Triehia with such a genus as Thryolambrus shows many affinities, 
despite the fact that they are very different in form. 

Zalasius drom inform is (de Haan). 

(Plate lix, figs. 5-7.) 

Triehia dromicefortnis de Haan. in Siebold’s Fauna Japonica, Crust, 
v, 1841, p. 110, pi. xxix, fig. 4 (male and female). Idcm f Balss. 
Archiv fttr Naturg., 88 Jahrg., Abt. A., 11 Heft, 1922, p. 100 
(references). Idem , Hale, Crust. 8. Aust., pt. i, in Handbooks 
Flora and Fauna 8. Austr., 1927. p. 143. 

Triehia australis Baker, Trans. Roy . Soc. S. Austr., xxx, 1900, p. 
115, pi. iii, figs. 1-lb. 

Triehia dromiwformis , var. australis Hale, tom. cit., 1927, p. 142, 
fig. 145 (« photo. Baker’s holotype). 

Three specimens in the Australian Museum are identified as 
this apparently rare species, which was originally described from 
Japanese waters, and, apparently, has since been recognized only 
from Timor and Australia. The examples agree well with de 
Haan’s description and figures, except for the presence of two 
well developed granular lobes protruding backwards from the first 
abdominal segment, which appear to have been damaged and are 
missing in the specimen figured by de Haan, or their absence is 
attributable to the more juvenile state of that author’s original. 


** Although Triehia and Triehiue have the same derivation, they are different 
names on the basis that a name ia only a name and must be regarded as such. 
Further, it would be an interminable task to make all names comply with this rule 
It is worthy of note that Rathbun (loc eit ) similarly changed the xanthid 
genua Trapezia to OrapeiUue on account of the molluscan name Trapezium , but 
has since reverted to the use of Trapezia 

»Borradaile.—Ann. Mag Nat Hist (7), xix, 1907, p. 481. 
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This feature is shown in the illustration of a denuded male of the 
Australian Museum series appearing in this paper. 

Material —One female (carapace 49 mm. wide) and one male 
(carapace 42 mm. wide) from Queen’s Beach, Port Denison, Queens- 
land; one female (carapace 45 mm. wide) from Bowen Harbour, 
Port Denison, Queensland. These specimens were collected in 
1922 and 1925 by Mr. E. II. Rainford of Bowen, Queens¬ 
land, who has done much valuable work in the field for the Trustees 
of the Australian Museum. Data as to their actual occurrence are 
wanting, but it is certain that they were collected between tide 
marks on the shore. 

A fourth male specimen of the above series was forwarded to 
H. M. Hale of the South Australian Museum, and caused him to 
establish a new record for T. dromiceformis in the remark: “has 
been taken in Japan and Queensland” (loo. cit. f 3927). This brief 
statement contains the first record of T. dromiceformis outBide of 
its type locality. 

Synonymy .—Upon careful comparison of the male holotype of 
Baker’s T. australis with the Queensland specimen of T. dromice- 
formis in the South Australian Museum and de Haan’s description 
and figures, Hale informs us (in lit.) that Baker’s species is only a 
variety of T. dromiceformis. T. australis is 18 mm. long (fide 
Baker), being only about 7 mm. less than the length (1 inch, fide 
de Haan) stated for T. dromiceformis by its author. This fact 
supports Hale’s observations on the differences between the two 
forms. In reference to the absence of tomentum on the southern 
form. Hale has informed one of us (in lit.) that “Baker said his 
Trichia australis had no hairy clothing, but here and there on his 
type are the basal parts of broken off hairs amongst the granules, 
while tucked away where the legs rest against the body a few long 
hairs still remain.” Following on this statement came further 
news from Hale of the acquisition in 1929 of a second specimen 
(female) of T. australis, collected at the type locality, Port 
Willunga, South Australia, by W. J. Kimber. The specimen, we 
learn, resembles Baker’s male holotype, but lias more hair in the 
grooves of the carapace and on the outsides of the chelipeds. Never¬ 
theless, the hairy clothing is stated to be not nearly so pronounced 
as in typical T. dromiceformis . The finding of a second specimen 
of T. australis has not shaken Hale’s belief that the southern form 
is only a variety of T. dromiceformis , just as the southern Australian 
Hymenosomid, Elamena (Trigonoplaw) unguiformis (de Haan), 
var. longirostris McOull 16 is a variety of its typical form, which, 
like T. dromiceformis, occurs in Japan. 

The illustration of T . dromiceformis var. australis appearing in 
this paper is from a duplicate photograph of the holotype sent us 


M McCulloch.—R^c. Auetr. vii, 1, 1908, p. 59. pi. *11, flg. 8. 
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by Hale, and is a replica of the one reproduced in his “Handbook” 
(loe.cit., 1927). 


Family CANCRIDJE. 

Genus Cancer Linnwus. 

Cancer nov^-zealandi^ (Jacquinot and Lucas). 

(Plate lxi, figs. 3-7.) 

Platycareinus novwzealandi<r Jacquinot and Lucas, Voy. au Pole 

Sud., iii, Crust., 1853, p. 34, pi. iii, fig. 6. 

Cancer novw-zealandiw Chilton and Bennett, Trans. N. Zeal. Instit., 

lix, 1928 (1929), pp. 735, 744 (references and synonymy). 

Up to the present this species has been considered an endemic 
New Zealand form. Its recent discovery in abundance in Tasmanian 
waters must therefore come as a surprise to many workers. 

In the Australian Museum there are several examples from the 
Derwent River estuary, in the vicinity of Hobart. These agree 
perfectly with the descriptions and figures of the species, and with 
other New Zealand specimens of Cancer noor-zealandim also in the 
collection. 

Material .—Tasmanian series: Five males and one female, with 
carapaces ranging from 53 mm. to 112 mm. in width. Also three 
carapaces of individuals of medium size. New Zealand series: 
Four males and three females, with carapaces ranging from 28 to 
91 mm. in width. Six of these examples were collected by the late 
Charles Hedley in December, 1918; four from under stones on the 
beach at Portobello, Port Chalmers, and two from the shore in 
Blueskin Bay, near Port Chalmers; the remaining female specimen 
of the series is from the general locality “New Zealand,” and was 
collect^! by the late R. Helms. 

In the collection of the National Museum, Melbourne, Victoria, 
Mr. M. Ward has recently noticed several specimens of the species 
labelled Mentone, a locality in Port Phillip. This record is a further 
extension of the remarkable range of the species. 

Occurrence .—'The Tasmanian specimens were all collected in 
the vicinity of the shipping wharves at Hobart, where the species 
is surprisingly common. Several examples were secured by Mr. 
Ward in a baited, circular, shallow net which was lowered to a 
depth of forty feet. Individuals were observed by the same collector 
moving about on the bottom in the shallow water at the same place. 
The other complete specimen and the three carapaces of the 
Tasmanian series were collected by Mr. C. Lord, Director of the 
Tasmanian Museum, at the same locality. 
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Mr. T. Iredale, conchologist at the Australian Museum, suggests 
that the species has become established in Tasmania as the result of 
the introduction of New Zealand oysters, which were introduced 
about fifty years ago, and are now firmly established. 

Variation .—The greatest variation is to be observed in a 
juvenile female, in which the carapace (28 mm. wide) is markedly 
granular, particularly on the gastric and adjacent regions, but 
with the granules becoming obsolete near the frontal, lateral, and 
posterior margins. The regions are defined by smooth, shallow 
channels, and the characteristic grooves between the frontal lobes 
are deep, conspicuous, and continued backwards to the anterior 
margins of the gastric regions. Other specimens of the series 
before us have the carapace almost smooth, or with the regions 
appearing in varying degrees of prominence as ill-defined nodular 
swellings, irrespective of age or sex. In the same way the frontal 
grooves may be either clearly defined or indistinct. The photo¬ 
graphs of the species submitted in this paper serve to illustrate 
features of the variation described above. 


Family PORTUNID.E. 

Genus Lissocarcinus Adams and White. 

Lissocarcinus polybioides Adams and White . 

(Plate lix, fig. 4.) 

Lissocarcinus polybioides Adams and White, Zool. H.M.S. 
“Samarang,” Crust, pt. ii, 1849, p. 46, pi. xi, fig. 5. Idem, 
Haswell, Cat. Austr. Crust., 1882, p. 83. Idem, Miers, Zool. 
H.M.S. “Alert,” 1884, p. 541. Idem, Whitelegge, Journ. Roy. 
Soc. N. S. Wales, 1889, p. 228. Idem, Alcock, Journ. Asiat. 
Soc. Bengal, n.s., lxviii, pt. ii, no. 1, 1899, p. 19 (with refer¬ 
ences). Idem, Borradaile, Fauna Maidive and Laccadive 
Archip., I, 2, 1902, p. 200. Idem , Balss, Archiv fttr Naturg., 
88 Jahrg., Abt A., 11 Heft, 1922, p. 102 (with references). 
Idem, Hale, Crust. S. Austr., pt. i, in Handbooks Flora and 
Fauna S. Austr., 1927, p. 146. 

The original source of this species was vaguely given by Adams 
and White in 1848 as “Eastern Seas,” and it was not until 1884 that 
Miers thoughtfully published the information that the type speci¬ 
mens in the British Museum came from Borneo. Meantime Haswell 
(1882) had recognized the form from Port Jackson, New South 
Wales, and this record was the first to be published with a specific 
locality appended. Hasweil’s specimens are still in the Australian 
Museum. Whitelegge later recorded L. polybioides from Port Jack- 
son, but he obviously followed Haswell, and had access to that 
author’s material in order to verify the original determination. 
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Latterly gome doubt was felt in the Australian Museum as to 
the validity of Haswell’s Port Jackson locality for L . polybioides, 
although it was supported by Mier’s South Australian “Challenger” 
record of 1886 (see Alcock loc. tit.). Quite recently, however, a 
further specimen of the species has come to hand which confirms 
Haswell’s record of forty-seven years ago and adds another to the 
tropicopolitan decapods which so curiously establish themselves in 
this outpost of their range. Further examples of the species are 
recorded below from Queensland, and constitute an addition to the 
fauna of that State. 

The references to the species appearing above are intended to 
be as full as possible, and should cover every record that has 
appeared in literature. No previous effort of this nature has yet 
been attempted. 

Material. —Two males and two females (carapaces 2 to 5 mm. 
wide) from Port Jackson, N. S. Wales (HaswelPs original series). 
One female (carapace 14 mm. wide) from Port Jackson, N.S.W.; 
dredged in April, 1929, from 6 fathoms, vicinity Sow and Pigs 
Shoal, Sand Dredge S.S. “Triton”; coll. Capt. L. Oomtesse. One 
adult male from Port Molle, Queensland (carapace 19 mm. wide); 
old collection. Two males and two females (carapaces 12 to 20 
mm. wide) from Port Denison, Queensland, and vicinity. One of 
these was taken from the branches of a clump of live coral drawn 
from a depth of 15 feet. Coll. E. H. Rainford, Bowen, Queensland, 
in 1918, 1922, and 1923. 

The excellent figure by Adams and White is apparently the 
only one published, and we, therefore, feel justified in depicting 
in this paper the recently acquired Port Jackson specimen. 

Colour. —The freshly preserved Port Jackson specimen is 
coloured a light brownish red on the carapace; ambulatory limbs 
with brownish and White bands; chelipeds brownish above, with 
two bands of brownish red on the otherwise white movable fingers. 

Distribution. —Indo-Malaysian region, China seas, and east 
and south-east coasts of Australia. 

Genus Liocarcinits Stimpson. 

LiocARCiNrs corrugatus (Pennant). 

Cancer corrugatus Pennant, Brit. Zool., iv, 1777, p. 5, pi. v, fig. 9. 

Portunus corrugatus Miers, “Challenger” Zool., xvii, 1886, 
Brachyura, p. 200 (refs, and syn.). Idem, Ortmann, Zool, 
Jahrb., Syst., vii, 1893, p. 70 (refs, and syn.). Idem, Fulton 
and Grant, Proc. Roy. Soc. Victoria, n.s., xix, 1906, p. 18 
(record only). Idem, CliiJton and Bennett, Trans. N. Zeal. 
Inst., lix, 1928 (1929), p. 753 (refs). 
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Lioatroinus itrigilis Bathbun, Proc. U.S. Nat. Mus., xxvi, No. 1307, 

1902, p. 25; and in Stimpson, Smith, Misc. Colls., xlix, No. 1717, 

1907, p. 74, pi. ix, fig. 6 (posthumous). 

Portunu8 corrugate strigUU Bales, Archiv fttr Naturg., 88 Jahrg., 

Abt. A, 11 Heft, 1922, p. 101 (refs, and syn.). 

Liocarcinus corrugatus Hale, Trans. Boy. Soc. S. Austr., li, 1927, 

p. 311 (record only); and Crust. S. Austr., pt. i, in Handbooks 

Flora and Fauna S. Austr., 1927, p. 148, fig. 149. 

Although this cosmopolitan species has been recognized from 
South Australian waters (fide Hale), it has not previously been 
recorded from the New South Wales coast. The three specimens 
recently acquired by the Australian Museum, although juvenile, are 
clearly referable to this well characterized form. 

Material .—One male (carapace 8 mm. wide) from off Botany 
Bay to Wata Mooli, N. S. Wales, 50 fathoms. Collected by Mr. 
M. Ward from the deck of the trawler “Thistle.” One male and 
one female (carapaces respectively 11 mm. and 9*5 mm. wide) from 
off Green Cape, N. S. Wales, 40 fathoms. Collected by trawler 
Capt. K. Mdller, July, 1926. 

Also in the Australian Museum collection are several adults 
of both sexes from Mevagissey, English coast (three specimens), 
Mediterranean Rea (three specimens) and Bay of Naples, Italy 
(two specimens). 

The largest specimen of the series is a male measuring 44 mm. 
between the tips of the last pair of lateral spines. 

Mr. H. M. Hale, Curator of the South Australian Museum, has 
forwarded some notes on his series of four specimens from South 
Australian waters. He says “the median tooth of the front is 
obtuse in only the smallest; the other three specimens have a right- 
angled rostrum. The length of the carapace is 0-80, 0*86, 0*87 and 
0*83 of the width in these examples—a big range in a small series. 
Width of carapace of the four specimens in the same order is 24*9, 
21,10 and 15 mm.” 

In our three much smaller specimens from New South Wales 
the median rostral tooth is moderately obtuse, but this condition 
is considered to be due only to extreme youth. The length of the 
carapace, however (taking the specimens in order of size), is 1-06, 
1*18 and 1*15 of the width. 

In consideration of these facts both Mr. Hale and the writers 
of this paper are inclined to follow the synonymy quoted by Miers 
(toe, oit). 

In order to assist workers in the study of this perplexing 
species, as full a list of references as possible has been compiled. 
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Family XANTHID.E. 

Genus Eriphia Latreille. 

Eriphia norfolcenris Grant and McCulloch . 

Eriphia norfolcensis Grant and McCulloch, Proc. Linn. Soc. X. S. 

Wales, xxxii, 1, 1907, p. 151, pi. i, figs. l ib. 

The above species has not previously been recorded from other 
than its type locality—Norfolk Island, South Pacific Ocean. An 
interesting addition to the range is provided by three specimens 
from the coast of New South Wales, which agree perfectly with the 
three type examples in the Australian Museum. 

Material .—One ovigerous female (carapace 15 mm. wide), one 
male (carapace 11 mm. wide), one female (carapace 11 mm. wide), 
from Shellharbour, New South Wales; occurring under stones in 
rock crevices and elsewhere between tide marks; collected by G. 
Me Andrew, late 1925 and early 1925. 

A series of nineteen specimens is also in the Australian Museum 
from Lord ITowe Island, approximately half-way between the type 
locality and the source of the above record. Apparently the species 
is equally common on the two islands mentioned. 

Eriphia sebana (Shatc). 

(Plate lix, figs. 1-2.) 

Cancer sebanus Shaw, in Shaw and Nodder, Nat. Mise., xv, 1803, 

pi. 591. 

Eriphia sebana Rathbun, Bull. T T .S. Fish. Comm., xxiii, pt. 3, for 

1903 (1900), p. 805 (and synonymy). Tdcm, McNeill, Austr. 

Zoologist, iv, pt. 5, 1920, p. 309 (and synonymy). Idem , Ward, 

Austr. Zoologist, v, pt. 3, 1928, pp. 243, 244, fig. on pi. 27. 

Thii^well known and typical species of the conglomerate reef 
zones of Queensland's pseudo-atolls has not been recognized hitherto 
further south than the islands of the Capricorn Group. The present 
records are therefore somewhat striking in that they provide 
another instance of the vagaries of distribution and acclimatization. 

Material .—Two male specimens (carapaces 46 and 55 mm. 
wide) from coast near the mouth of Richmond River, New South 
Wales; among rocks between tide marks; coll. A. W. O’Sullivan, 
who states that the species is not uncommon at the locality. 

One young male specimen (carapace 22 mm. wide) from surface 
of rocky reef flat exposed at low tide on coast in vicinity of the 
breakwater at Newcastle, New South Wales; coll. Melbourne Ward, 
1924. 
c 
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The example from Newcastle is referable to the variety smithii 
Macleay, which is clearly defined by Alcock 17 under the name 
Eriphia Iwvimana var. smithii. Apparently there is no previous 
record of the variety smithii from Australian waters. 


Genus Atergatis de Horn . 

Atergatis ocyroe (Herbst). 

Cancer ocyroe Herbst, Naturg. d. Krabben u. Krebse, iii, 2, 1801, 
p. 20, pi. liv, fig. 2. Idem , McNeill, Austr. Zoologist, iv, 5, 
1926, p. 312 (references and synonymy). Idem , Ward, tom . cit., 
v, 3, 1928, p. 244. 

Although this species is known from a vast Indo-Paciflc area, 
and is perhaps the commonest reef crab of the Queensland coasts, 
it has not previously been recognized further south than the islands 
of the Capricorn Group (McNeill, loc. cit,). Apparently the species 
is now establishing itself much further to the southward. 
Quite recently specimens from widely separated localities on the 
New r South Wales coast have been acquired by the Australian 
Museum, and it is interesting to note that keen collectors in the 
past failed to meet w r ith such a conspicuous form. 

Material .—Sixteen examples from localities on the coast of New 
South Wales, with carapaces ranging from 6*5 mm. to 49 mm. in 
width: one male from coast near mouth of Richmond River, coll. 
A. O’Sullivan, 1924; one male from coast at Newcastle, coll. M. 
Ward, July, 1924; one immature juvenile from Watson’s Bay, Port 
Jackson, coll. W. Barnes, 8th July, 1922; one male and one female 
from Cabbage Tree Bay (Shelly Beach), Manly, on coast north of 
Port Jackson, coll. M. Ward, 1924; three males and three females 
from Long Reef, Collaroy, on coast north of Port Jackson, coll. M. 
Ward, 1924; one male and three females, and one immature juvenile 
from Shellharbour, coll. G. McAndrew, 1923 and 1924. 

Besides the above there are numerous specimens in the Aus¬ 
tralian Museum from the eastern Queensland coast, Gulf of 
Carpentaria, North Australia, Torres Strait, New Guinea, British 
Solomons, Lord Howe Island, Fiji, Japan, New" Hebrides, and Ellice 

Islands. 

Habits and Occurrence .—On the reefs of the Queensland coast 
the species is found sheltering under loose dead coral fragments 
between tide marks, and commonly wanders about in the open in 
areas where shallow stretches of water are left by the receding tide. 
The latter habit has not been observed in specimens collected on the 
New South Wales coast, but the crabs hide under stones high up 


* T Alcock.—Journ. Aslat. Soc. Bengal, n.s., lxvit, pt. If, No. 1, 1898, p. 216. 
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in the tidal zone, where a little water remains covering patches of 
shell grit and sand, which are warmed by the sun after the tide 
recedes. 


Qenua Chlorodiella RatKbun. 

Chlorodiella niger (Forskdl). 

Chlorodius niger Haswell, Cat. Austr. Crust., 1882, p. 62. Idem, 
Whitelegge, Journ. Roy. Soc. N. S. Wales, 1889, p. 227. Idem, 
Alcock, Journ. Asiat. Soc. Bengal, n.s., lxvii, pt. ii, no. 1, 1898, 
p. 160 (full refs, and syn.). 

In 1882 Haswell recorded a specimen of this common tropical 
species from Port Jackson, New South Wales, which is still in the 
collection of the Australian Museum. Whitelegge later (1889) listed 
the species from the same locality on the authority of Haswell’s 
record and that author’s specimen. No further examples have been 
reported in the interim from a locality so far south, but the recent 
capture of further New South Wales specimens removes any doubt 
as to the validity of Haswell’s record. The scarcity of New South 
Wales examples suggests that the species is only an occasional 
visitor to these shores, and is perhaps carried by currents from 
Norfolk and Lord Howe Islands, where it is firmly established. 

Material .—One male from Port Jackson, N. S. Wales (carapace 
16 mm. wide), Haswell’s original specimen; three females from 
Shellharbour, on New South Wales coast south of Port Jackson 
(carapaces 8*5 to 12 mm. wide). Collected on rocky shore between 
tide marks by G. McAndrew in 1923 and 1925. 

Besides numerous specimens in the Australian Museum from 
the tropical Australian coastline and other tropical Pacific localities, 
there are twenty-four examples of both sexes from Lord Howe 
Island in the south Pacific Ocean. 



MORE NOTES ON THE MARINE MOLLUSCA OF 
NEW SOUTH WALES. 


By 

Tom Iredale, 

Conchologist, Australian Museum, Sydney. 

(Plates lxii-lxv.) 

The marine molluscan fauna of New South Wales was 
catalogued by Hedley ten years ago; since then collecting has been 
carried on intensively and the distribution of many species deter¬ 
mined. Mr. A. W. O’Sullivan made collections at the Richmond 
River and these indicated that a rich fauna with a sprinkling of 
northern forms exists there and that many records will be added 
from that area. This is confirmed by collections made at Galoundra, 
Queensland, by Whitley, Mort and myself, where many northern 
forms were commonly found and most of which probably occur in 
northern New South Wales. The late Mr. G. MacAndrew searched 
at Shellharbour, and Master Oonsett Davies at Bulli, while Mr. 
A. J. Thackway has made collections at many places along the coast, 
notably at Port Stephens, regarding which a separate account may 
be published. 

The beaches around Sydney from Palm Beach in the north to 
Oronulla in the south have been continually searched by Whitley, 
Mort Davies, and myself, and many species regarded as rare have 
been found to be of common occurrence. With other officers of the 
Museum staff, Messrs. McNeill, Livingstone, Whitley, Boardman, 
and Fletcher, I investigated the marine fauna of Gunnamatta Bay, 
Port Hacking, and obtained a large series of soft-bodied mollusca, 
which it is proposed to deal with separately. 

In the determination of many species it has been found 
necessary to discuss the range of the species throughout southern 
Australia and a list is being prepared embodying the results of 
the investigations. 


Pronucuua mayi sp. tiov. 

An excellent figure of a Pronucula, identified as P . decorom 
by May, 1 shows jnany differences, as May himself pointed out, so 
I propose to name the species P. mayi, the type locality being Pilot 
♦Bay, South Tasmania. 


Cuculljda concamera ( Bruguiirc ). 

An older name for the typical species of Cucullcea is labiata 
Solander, 2 but the New South Wales form so-called can be separated 


-Proc Roy. Soc Tasm, 1915, p 81, pi. vlil, f 42, 

* Solander—Catalogue of the Portland Museum, 1786, p. 185 
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by its oblique shape as well as sculpture detail, and is here named 
Cucullwa raga sp. nov., the type specimen coming from 25-30 fathoms 
off Norah Head, New South Wales. It measures 76 mm. in length, 
60 mm. in height and 51 mm. depth of conjoined valves. The sculp¬ 
ture of the posterior area is coarser, the hinge area is narrower, and 
the silky periostracum is much denser than that of the northern 
species. 


Denticosa gen . nor. 

This generic name is proposed for PhUobrya cuboides Verco, 
from Backstairs Passage, South Australia, the strong teeth 
developed being sufficient to define the genus. Finlay 8 has published 
some notes I made on the dismemberment of the Philobrya group, 
showing that the type of Hochstetteria Velain must be the species 
Velain described fully, and that was H. aviculoides. In order to 
prohibit any discussion on this point I now record that this was 
legitimately designated as type by Kobelt. 4 

Therefore Philobrya must be dismissed from the New South 
Wales list, and Cosa Finlay, introduced from my notes, and 
Hochstetteria Velain will replace it, the latter for inornata Hedley, 
the former, Cosa , for the other three species, parallelogratnma, 
pectinata , and tatei , all of TTedley. 

PlNCTADA VULGARIS (iS Ichumachcr). 

In every case an attempt to name a shell leads in many 
directions, and the apparently simple task becomes a very complex 
problem. Thus the collection of some fine large specimens of 
Pinctada at Gunnamatta Bay necessitated their comparison with the 
basis of the name above cited, when much discrepancy was at once 
noted. Shells, apparently quite different, which I secured at the 
Kermadecs, had been similarly named, as had Lord Howe Island 
specimeijg, and even the Victorian shell. A number from Caloundra, 
south Queensland, suggested definitely that more than one species 
occurred there, and reference to Reeves’ Monograph showed quite a 
long series of names available. 

The name apparently best suited to the Sydney shell is Avicula 
pcrviridi* Reeve, 5 for an Australian species collected by Strange. 

Family LATERNULIDJE. 

Two species of the genus Latemula, formerly known as Anatina, 
are included in Hedley’s New South Wales list, both described by 
Reeve, namely creccina and proton gat a. In the Queensland list 


• FlnUy.—Trana. New Zeal. Inet, lvii, p 449, 1926 

4 Kobelt.—-Illuetr. Conchylienbuch, Lief xi, 1884, p 364 

• Reeve.—Conch. Icon., x, pi. viil, sp and f. 20, Mch., 1851. 
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four had been recognized, faba Reeve, gracilis Reeve, prolongate 
Reeve, and vagina Reeve. May allowed two in Tasmania, creocina 
Reeve (« ? attenuate Reeve) and tasmanica Reeve, and the same two 
had been admitted by Pritchard and Gatliff, recta Reeve being 
included as a synonym of the latter. It will be noted that all the 
references are to Reeve, 6 so the data may be here cited in order of 
arrangement. 

Anatina an serif era ex Spengler, pi. ii, species 8, Dec., 1860.— 
Tasmania. 

gracilis, sp. 9, Dec., I860.—Moreton Bay, Australia. 
ma/rilina, sp. 10, Dec., 1860.—Australia. 
creccina, sp. 12, Dec., 1860.—Adelaide, South Australia. 
attenuate, pi. iii, sp. 16, Feb., 1863.—Sydney. 
constricta, pi. iii, sp. 18, Feb., 1863.—North Australia. 
tasmanica, pi. iii, sp. 20, Feb., 1863.—Tasmania. 
faba, pi. iv, sp. 22, Feb., 1863.—Brisbane, east coast of 
New Holland. 

recta, pi. iv, sp. 24, Feb., 1863.—Port Phillip, Australia. 
vagina, pi. iv, sp. 26, Feb., 1863.—Moreton Bay, Australia. 
gracilis, pi. iv, sp. 28, Feb., 1863.—Port Curtis, Australia. 

(Erratum to Index, pi. iv, sp. 28.—For A. gracilis Reeve, read 
A. prolongate Reeve.) 

Anatina laterna Lamarck was figured on pi. i, sp. 7, February, 
1863, from north Australia, a different shell being regarded as tiolen 
anatinus Linn., and called \nattna *i(b>osttata Lamarck, sp. 6, 
from an unknown locality. 

A good series collected at Gunnamatta showed that, while there 
was individual variation, differences associated with geography 
could be observed. For the New South Wales species Hediey’s 
names must be rejected, creccina being the South Australian shell, 
which also occurs in north-west Tasmania: prolongate was intro¬ 
duced for Reeves’ second gracilis and nothing like it has been seen 
from New South Wales, whereas shells from Shellharbour are like 
the first gracilis of Reeve, which, of course, retains its name. The 
figure of marilina is more like the Sydney “creccina,” but, as has 
been suggested, it is probably a juvenile of tasmanica . The Sydney 
attenuate has not yet been seen by me but it certainly is not a 
synonym of creccina . Reeves’ species recta is also not a synonym of 
tasmanica, but should be maintained, and specimens from South 
Australia agree fairly well with the Victorian shells. With regard 
to the generic name, I have shown that Laternula must replace 
Anatina Lamarck, and at the same place I recorded that Anatina 
Lamarck dated only from 1818 and was therefore later, not earlier, 
than Anatina Schumacher 1817, and that therefore the latter could 


« Reeve—Conch Icon., xiv, Anatina, 1860-1863 
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be used. As usual with vernacular names, more study necessitates 
readjustment, and I have found that Anatina Lamarck was recorded 
by Bose 7 a year earlier than Schumacher, and that he wrote “Le 
Solen canard sert le type k ce genre.” This does not make Anatina 
displace Laternula, but it does disqualify Anatina Schumacher, and 
allow usage of Labiosa “Schmidt” MOller, Mdller 8 having published 
Schmidts MS. substitute for Anatina Schumacher. 

Family PERIPLOMATIILE. 

Hedlcy 9 introduced a new species dredged in 75 fathoms (really 
45 fathoms) off Sydney as a member of the genus Periploma, but the 
reference was merely due to a very superficial resemblance, probably 
following Crosse and Fischer’s attachment of another Australian 
species to that Pahearctic genus. In the latter case Hedley had 
transferred Crosse and Fischer’s species to another Palaearctic 
genus, which must also be dismissed from our fauna. 

It is therefore necessary to introduce two new generic names 
for these species, viz,, Pcndaloma for Periploma micann Hedley, and 
Offadesma for Periploma attyasi Crosse and Fischer. 10 There is 
variation seen in the latter species when specimens from New 
Zealand, New South Wales, and Tasmania are contrasted, but 
longer series are necessary to determine its value. In the South 
Australian fauna occurs Cwludon patulm Tate, 11 but as the generic 
name is invalid, a new name, Frvnamya , is here proposed for Tate's 
species. 


Family YERTICORDIIDiE. 

For deepwater shells of curious design the genus Vertieordui 
has been brought into use, and it should be at once rejected. The 
name was proposed by Sowerby 12 for a fossil, and it seems unwise 
to class varied styles of living shells with it. Three distinct types 
have already been found in Australian waters, and excellent tigures 
have iflready been provided by Hedley, the prickly sculptured, 
strongly ribbed ericia contrasting sharply with the smooth granose 
vadosa , the hinges also differing notably. The "aM8tralien*is” form 
is even more remarkable, while the New South Wales shell so 
determined demands separation. I therefore introduce the new 
specific name cambrica for the shell figured by Hedley 13 from eighty 
fathoms off Narrabeen, which he doubtfully associated with 
au8traUen*ut Smith from off Raine Island in 155 fathoms, an almost 
impossible identity, which Iledley recognized. It is necessary to 


T Boac.—Nouv. Diet d’Hlat. Nat., nouv. ed, i, p. 492, 1816. 

* Mdller.—Isia (Oken), 1882, col. 186. 

* Hedley.—Rec. Auatr. Mua., iv, 1901, p. 25, f. 7. 

“Crosae and Flacker.—Journ. de Conch., xii, 1864, p. 349. 

u Tate.—Tr&na. Roy. Soc. South Auatr., ix, 1887-8, p. 60, pi. xi, f. 1, April, 1889. 
« Sowerby.—Min. Conch., p. 639, 1844. 

“ Hedley.—Rec. Auatr Mua, vi, p. 308, pi. lvi, fl»a. 38-3», Jan. 23, 1907. 
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differentiate this type by the new generic name Vertisphara, the 
New South Wales oambrica being selected as type. 

The curious little solid granose shell (mdosa) with the very 
heavy hinge attracts attention and is evidently derived from an 
entirely different source from the preceding form, and the animal 
may prove very different indeed. I propose VertanMtUs for the 
species vadosa, well illustrated by Hedley. 14 For the very beautiful 
little ericia the generic name Spinosipella is proposed, the wonder¬ 
ful prickly sculpture being associated with the suppression of the 
lunule so prominent in the preceding groups and with the 
compression of the hinge. 

Hedley 15 described Verticordia rhomboidea from 100 fathoms 
off New Zealand, suggesting that it might fall under Dali’s sub¬ 
genus Haliris, but noting its aberrant occurrence. He 16 later 
corrected the specific name to setom, and also added it to the 
New South Wales fauna from 230-300 fathoms. Examination shows 
that the Australian shell can be easily separated, being smaller, 
more convex, more numerously ribbed. It is here named Setaliris 
aece**a. 


Genu* Lyonsiella. 

W T hen Hedley was working out the novelties secured on his 
deep sea dredging trips he was always eager to refer them to 
already named genera with somewhat unsatisfactory results. Thus 
careful comparison shows the resemblances to be purely superficial, 
and that our shells are closely related to our fossil species, and 
consequently no stress can be laid upon such shell features as 
shape and weak teeth formation. Therefore, for the species Hedley 
named Lyonsiella quadrate 17 I propose the new generic name 
Proagorma , good figures already being given by him. The reference 
to the family Verticordiidw is merely tentative. 


Family POROMYACID^E. 

Although Tate 18 had proposed a genus Ectorisma, with a 
specific name gramdata , Hedley decided that the species should be 
relegated to Poromya, and, as the specific name had been previously 
utilized in that genus, renamed Tate’s jspecies Poromya Ulevis . The 
association is here rejected, and, consequently, Tate’s genus must 
be revived, and, moreover, Tate’s specific name must be reinstated. 

Hedley and Petterd had previously introduced a new species 
dredged in 250 fathoms off Sydney as Poromya undosa, but that 
species is not congeneric with the type of Poromya, nor even with 


u HedleyRec Austr. Mus., vi, p. SOS, pi. lvi, figs. S4-37, Jan. 28, 1907. 
“Hadley.—dfrahs. New Zefcl. Inst, xxxvlii, 1005, p. 71, pi. 11, figs. 18-14. 
“ Hedley.—Rec. Austr. Mus., vi, 1907, p. 80S. 

1T Hedley.—^Rec Austr. Mus., vl. p. 802, pi. ivi, figs. 81-83 
“ Tate.—Trans. Roy. Soc. South Austr., xv, 1892, p. 127, pi. 1, f. 3, 8a. 
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Ectorisma, and a new generic name must be proposed for it alone; 
it is therefore named Qucstimya. In this case, as in all others cited 
in connection with Hedley’s studies, inimitable figures are always 
available. My late friend, in discussion on these matters, sagely 
remarked: *‘Even if my generic associations are not tenable, my 
figures will always hold good, and that is more important to me.’ 9 
Thus the non-recognition of his groupings was foreshadowed by 
him, and he was content to do the harder work, the complete 
illustration of the species secured. It must be admitted that 4 the 
perfect illustration of the species has made the work of his 
successors very much easier than it otherwise would have been, and 
certainly very much easier than his own task. 

Family LUCINIDJE. 

Interesting but perplexing shells are the Lucinid bivalves, 
and the usage of Codakia for many species superficially dissimilar, 
and Lucinida for three others, even less closely related, compelled 
study. 

Codakia was proposed for the West African “Codok,” and this 
does not correlate well with any New South Wales species, simpler 
Reeve being most like. Jagonia has been used for the smaller 
species, but it can be rejected without much trouble. 

The large rugifera Reeve is here separated as Pexocodakia, the 
hinge being more spread out, the cardinal tooth more oblique, the 
muscle scars more elongate, the shell more compressed, and the 
sculpture much coarser. For the species known as bella Conrad 
there are many alternatives, but there also seems to be more than 
one species, while the following extract is quoted to illustrate one 
view, which, if accepted as written, would necessitate the recognition 
of many more “species.” When describing Codakia bella deUoaUUa 
from Riukiu I., Pilsbry 19 wrote: “Compared with C. bella this form 
is smaller, more inflated, the diameter decidedly exceeding half 
the length, with finer, more delicate sculpture. Typical examples 
of the widespread Codakia ( Jagonia) bella Conr., occur in Japan, 
having been sent from Hirado, Hizen, by Mr. Hirase. It has also 
been reported by Dunker and others as Lucina divergent Phil., a 
name which Dali has shown to be synonymous. Reeve’s Luaina 
fibula is apparently a composite of two species, but the oriental 
form included by him and by Adams and Reeve under that name 
is doubtless identical with C. bella Conrad.” The name bella has 
been rejected recently, and this matter will be dealt with in con¬ 
nection with Queensland material, where greater differences are 
commonly seen in a series than those above indicated by Pilsbry. 
The New South Wales shells do not agree even with the Queensland 


»Pilibry.—Proc. Acad. Nat. Bel Phiiad., 1905, p. 655. 
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ones, and a heavily sculptured form is hereafter described as 
Epfoodakia gunnamatta sp. nov., the generic name being introduced 
to cover these small Lucinid shells such as minima T. Wds., quadrat* 
Tate, and others. LentUlaria Schumacher, 20 proposed for Vwvus 
punctata alone, may be used for simplex Beeve, but these large 
species will be later re-examined closely, as there may be cases of 
convergence as in rugijera Reeve above separated. It may be noted 
that Gray 21 misspelt the name Lenticular io. As a representative 
of a very different group which has no laterals is the species 
Hedley 22 figured as Codahia pisidium Dunker and which is here 
renamed Sydlorina symbolic a, the resemblance to Diinker’s species 
being very slight, as Hedley observed. Similar species range into 
Queensland and also into southern Australia. 

Another well known Lucinid which has no laterals is ramsayi 
Smith, which Hedley placed under Isucinida, a generic name applied 
to a very different South American bivalve. This species, ramsayi , 
is of vitreous texture, subcircular, has an impressed lunule, well 
defined concentric sculpture, and a small cardinal; it is here 
differentiated with the new generic name Monitilora . This also 
occurs in Queensland. 

When Smith described Lucina jachsomensis he doubtfully 
referred it to Loripes and contrasted it with <e Lucina parvuia 
Gould, from the same locality,” this being the species I have 
above named Sydlorina symbolioa. The curious feature of the 
“jacksoniensis” type of shell is the crumpled appearance, the texture 
being stouter, the hinge showing a strong cardinal and an obscure 
lateral. Hedley lately referred this species to the earlier Jjoripes 
assimilis Angas, 28 but Angas’ description and figure do not agree. 
It may be remarked that Angas did not know the exact locality of 
his species whence his supposed New South Wales specimens were 
found, but added Hobson’s Bay, Port Phillip. I propose the new 
generic name Wallucina , naming Lucina jacksomensis Smith as 
type. 

Still another group must be introduced for Lucinida hilaira 
Hedley, as this species is a crass shell, though of somewhat vitreous 
substance, has definite, though small laterals, a small cardinal, 
small muscle scars and irregular shape. This may be generically 
named Nevenulora. Hedley noted “Cooke erroneously cites from 
Port Jackson, Lucina globosa Forsk&l,” and thereupon omitted the 
species altogether, though the shell occurs, only the name being in 
dispute. The shell Cooke 44 referred to is here named. 


•° Schumacher.—Ksa&i nouv. Sy»t V«n test., 11 
“• Gray.—Proc. Zool. Soc. (Lond.),1847, P. 196. 

* HoSayr-Proc. IAnn. Soc. N.8.W., xxxlx, 1 

»AngM^—Proc. Zool. Soc. (XiOnd.). 1867 (1868), p. 910, pi. xllv, t. 8. 

* Cooke.—Ann. Mag. Nat. Hl*t, (fij xvili, 1886, p. 99. 


test.,^ 1917, pp. 49, 147. 

1914 (1918), p. 699, pi. Ixxix, 
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Cavatidens omjssa gen, et sp, nov. 

(PI. Ixiii, figs. 3, 4.) 

Shell small, globose, subequilateral, equivalve, umbones 
approximate. 

Colour white. The sculpture consists of very fine, though 
well marked growth lines, no radials being present. Lunule 
simply impressed. The hinge shows no teeth, only a long thin 
internal ligament. Muscle scars well marked, the anterior elongate, 
pallia! line continuous. 

Length ,—20 mm.; height 18 mm.; depth of single valve 8 mm. 

Habitat .—New South Wales. Type from Gunnamatta Bay, 
Port Hacking. This is one of the toothless Lucinids which have 
been called Lori pen or Cryptodon, and many species have been 
confused through this lack of teeth. It appears obvious from 
comparison of many specimens that these toothless forms are 
degenerates from toothed shells, and have no close relationship. 
This matter will be dealt with in connection with Queensland 
mollusca, in which very different shells have been brought together 
merely on account of a toothless hinge. 

Epicodakia ounnamatta up . nov . 

(PI. Ixiv, figs. 6, 7.) 

Shell small, rather obese, solid, subcircular, subequilateral, 
lunule well impressed. Colour dirty white, umbones yellowish. The 
sculpture consists of well marked radials spreading a little laterally, 
and is concentrically very closely wrinkled, growth stages being 
strongly marked. Internally dirty white, the muscle scars 
prominent, anterior elongate. Hinge shows deeply sunk ligament 
pit, and small but strong cardinal, strong laterals, distant, deep 
lunule intervening on anterior side. The radials on the immature 
shell number about twenty-five, but increase with age to between 
sixty aSd eighty. 

Length .—22 mm.; height 21 mm.; depth of single valve 9 mm. 

Habitat .—New South Wales. Type from Gunnamatta. Some 
specimens are not so strongly sculptured and may be referable to 
another species; series have been collected for study in that 
direction. 


Epicodakia consettiana iwm. nov. 

This name is introduced for Lucina minima Ten. Woods, 85 
which has been well figured by May, 26 and which must be added to 


•Ten. Woods.—Proc. Roy. Soc. Taam., 1876 (1876), p. 162. 
•May.—Proc. Roy. Soc, Ta«m., 1902 (1968), p 114, fl*. 12 in teat 
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the New South Wales fauna. Master Consett Davis found this 
species at Bulli and separated it from quadrata Angas, with which 
species it had been confused previously. 

Bathycorbis gen . now 

This name is introduced for the deepwater shell Hedley* 7 
described as Chione despecta, and afterwards transferred to Corbin, 
but it has little to do with that huge coral-dwelling mollusc. 

Family THYASIRIDJE. 

One by one the species credited with world-wide distribution 
have been studied with the same result, and a species that had 
apparently defied disruption was Thyanira flexuosa Montagu, a 
British shell which appeared in Hedley’s New South Wales List. 
Examination has shown that it had probably the smallest claim 
of any to recognition as a widely distributed species, as the 
figures hereafter given will prove. Apparently Brazier 2 ® is 
responsible for the introduction of this species to the Australian 
list, when he identified specimens from off Port Stephens with the 
British shell, and added South Tasmania as a locality, also 
observing: “The three well-known varieties, rotunda, polygona, and 
sarnii, are found off the New South Wales coast.” That remark 
alone is sufficient to query the determination, as those varieties 
do not occur together in one locality in the Northern Hemisphere, 
and as far as I can trace Brazier had not specimens for criticism. 

Examination of series from New South Wales shows two 
species to have been confused and these are referable to two 
distinct genera, judging from shell features, and it may be observed 
that the animals of the Palaearctic forms differ, though showing 
only slight shell discrepancies. The South Australian shell is 
still more different and consequently three species are here 
described, and there are probably others yet to be recognized. 

The little shell Hedley 29 named Thyasira albigena, which he 
suggested might be referred to the subgenus Axhmlnn, can be at 
once separated as the type of a distinct genus, Genaxinus. 


Parathyasira rbsupina gen . et sp . nov . 

(PI. lxiii, fig. 5.) 

Shell small, thin, inequilateral, equivalve, umbones touching, 
subcircular, anterior side nearly straight enclosing a deep, long 
ligamental pit, ligament semiexternal; posterior side concave with 
an ill-defined elongate lunule; ventral margin rounded; a double 


"tifedley.—Proc. Linn. Soc. N.S.W.,xxlx, 1904, p. 193, pi. 10, figs. 85-38. 
“Brasler.— Proc. Linn. Soc. N. S. Wales (2), lx, 1894, p. 725. 

»HedleyRec. Austr. Mus., vi. 1907, p. 368, pi. Ixvi, fig. 45. 
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very shallow fold present. Sculpture of very fine radial lines, with 
a delicate brownish silky periostracum present. Dead shell 
translucent, muscle scars indistinct. Hinge toothless. 

Length.— 5-5 mm.; height 5-5 mm.; depth of conjoined valve 
3*5 mm. 

Habitat. —New South Wales. Type from 63-75 fathoms off 
Port Kembla, New South Wales. This genus also occurs in 
NeoBelanic waters, a specimen being in this Museum from 110 
fathoms off Great Barrier Island; this specimen is much larger, 
measuring 9 mm. x 9 mm., and the radial sculpture is missing, the 
concentric growth lines becoming more noticeable; this may be 
called Parathyarira renupina neozelanica subsp. nov. until longer 
series are secured. 


Prothyasira peroniaxa gen. et sp . nov. 

(PI. lxiii, fig. 8.) 

Shell small, thin, translucent, inequilateral, equivalve, convex, 
height greater than width, anterior side deeply triply sinuate, 
ventral rounded, posterior straight, a little incurved, a broad 
excavate lunule present. The folds are very deep and the ligament 
socket thin and practically internal, a small cardinal being 
developed in the right valve. No radial lines present but indistinct 
radial waves can be distinguished anteriorly and posteriorly. 
Muscle scars indistinguishable. 

Length .—5 mm.; height 6 mm.; depth of single valve 3 mm. 

Habitat.— New South Wales. Type from 63*75 fathoms off Port 
Kembla, New South Wales. This genus also occurs in New 
Zealand, specimens sent by Suter from 18 fathoms, Stewart Island, 
being of this style, smaller, more circular, folds less deep, lunule 
shallower and cardinal less developed; height 5*5 mm., length 5 mm. 
This mffy be called Prothyasira peroniana peregrina subsp. nov. 


Prothyasira adelaideana np. now 
(PI. lxiii, figs. 6*7.) 

Shell large for the genus, thin, very inequilateral, equivalve, 
convex, height greater than length, anterior side triply sinuate, 
ventral rounded, posterior incurved and folded, lunule comparatively 
short and deep. The folds are deep, but not so deep as in preceding, 
ligament socket broad, no cardinal present. Growth lines con¬ 
stitute the only sculpture save a couple of obsolete distant waves 
parallel to the folds. There is a fold succeeding the lunular area, 
a feature absent in the preceding species. Through the much larger 
size of the shell the muscle scars can be clearly seen. 



394 RECORDS OF THB AUSTRALIAN MUSEUM. 

Length .—15 mm.; height 18-5 mm.; depth of single valve 6 mm. 

Habitat .—South Australia. Type dredged in 100 fathoms 40 
miles south of Cape Wiles. 

This is a fine species and is easily recognised by the shortness 
of the unfolded side, where, however, a fold is developing. 
Apparently in these animals there is a tendency to develop folds 
throughout, as there is a succession of folds more or less deep in 
the series here described. Another species, which will be figured 
later, shows the distant waves observed in the above, much more 
developed and practically secondary folds, the post-lunular fold 
also being present. This shell is flatter, thinner, and the ventral 
edge is sinuate, showing the wave formation. No cardinal Tooth 
is present and the ligamental socket is almost marginal. The 
height is 12 mm.; length 11 mm.; depth of conjoined valve 4 mm. 
This may be called Prothyasira bcnthicola sp. nov., the shell coming 
from 470 fathoms 33 miles east by south from Green Cape, New 
South Wales. 


VlRMYSELLA 8PHRNAX gen . Ct Sp . fU > V . 

(Pl. lxiv, figs. 10-12.) 

Angas 80 described Mysclla anomala and, introducing a new 
genus, he gave a good figure. For some unknown reason this figure 
was depreciated, and the present species, common as valves on the 
Sydney beaches, was determined as Angas’ species, which, however, 
was dredged in Sydney Harbour in 12 fathoms on a muddy bottom, 
where it still occurs. 

Shell small, rather solid, inequilateral, equivalve, longer than 
high, rather flattened. Colour white. Sculpture consists of growth 
lines only. Anterior side a little truncate, straight, posterior 
rounded, ventral rounded. Hinge with a deep ligament socket and 
a projecting sharp cardinal. 

Length .—14 mm.; height 10 mm.; depth of single valve 3 mm. 

Habitat .—New South Wales. Type from Manly. Common as 
valves on all the ocean beaches round Sydney. 

Meridosinia nbdigna gen. ct sp. nov. 

(PI. lxiv, figs. 4-5.) 

A not uncommon little Dosinid was collected at Gunnamatta 
and valves of the same species have been found on the Sydney 
beaches. It may have been regarded as scabriuscula Philippi, 81 
but has little to do with it, and, moreover, Philippi’s shell was 
described from LoandA 


Angas.—Pro©. ZooJ. Soc. (Lond.), 1177, p. 176, pl. 26, £. 22. 
Phfiippi.-~AbbiM. Boschr. Conch. 11, p. 229, pl. 6, f. 2. 
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Shell small, solid, subequilateral, equivalve, white, subcircular, 
somewhat compressed, Junule small, narrow, rather deeply sunk, 
escutcheon long, defined by a definite ridge. Colour creamy white. 
Sculpture consists of flattened closely set ridges, eighty to a 
hundred in number, the juvenile area showing the ridges still 
regularly. Hinge strong, rather narrow, muscle scars large, pallial 
sinus medium, angulate, and almost horizontal, pallial line very 
short. 

Height 26 mm.; length 26 mm.; depth of conjoined valves 
15 mm. 

Habitat. —New South Wales. Type collected at Gunnamatta. 

Sunettina Jousseaume. 

I concluded 32 that Sunettina Jousseaume could be used 
generically for the Australian species previously classed under 
Sunetta. This was following Dali, 88 who had proposed Solanderina 
for S. solandri Gray, and allowed Jousseaume’s name as valid. 
Looking up Kobelt’s Illust. Conchylienbuck in another connection, 
I was amazed to see the name Sunettina , 84 and, reading, found 
that he quoted the name as of Pfeiffer, introduced for S. solandri 
Gray. The name does not appear in any nomenclator or record as 
of Pfeiffer or Kobelt, but undoubtedly the name is valid and will 
replace Solanderina Dali, and invalidate Sunettina Jousseaume. 

I therefore propose Sunemeroe gen. nov., naming Sunetta 
adelinw Angas 35 as type. 


Genus Antigona. 

Under this generic name eight species were recognized in 
Hedley’s New South Wales List, viz ., A. chemnitzii Hanley, A. 
laqueata Sowerby, A. lamellar is Schumacher, A. gallinula 
Lamarck, A . lagopus Lamarck, A. marica Linn6, A. scabra Hanley, 
and A.'fstriatissima Sowerby. I 86 showed that the correct name of 
the last named was oardioides Lamarck, and introduced a distinct 
generic name, Chionerya , for it. 

The type of Antigona is lamellaris Schumacher, but the species 
so called in New South Wales differs from the tropical Queensland 
one, which would be nearer the typical form in shape and detail 
of sculpture, and may be called A. lamellaris moderata subsp. nov., 
the height being more in proportion to the length, the concentric 
ridges less developed, and the radials less numerous, the escutcheon 
more marked, the lunule shorter. 


■Iredale.—Proc. Linn. Soc. N. S. Wales, xlix, 1924, p. 209 
«Dali.—Proa U.S. Nat. Mu*., xxvi, 1902, p. 250. 

* Kobelt.—Illustr. Conchy lienbuch. 10th lief., p. *35, pi. 98, t 17, 188*. 
"Ansa*.—Proc. Zool. Sop, Load., 18J7 (1888), p.,909, pL 54, f 5. 

»Iredale.—Proc. Linn. Soc. N. S Wales, xlix, 1924, p. 210. 
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When he proposed Periglypta, with type puerpera L., Jukes- 
Browne aT wrote: “Two other species, F. Jaqueata, Bow., and F. 
chemnitzi , Hanley, differ from all the rest in the following par¬ 
ticulars : they have smooth nymphs, a small angular sinus, and the 
pedal scar is confluent with that of the adductor.” Probably, a« 
in many other cases, he was only writing about the traditional 
identification of the species and thus errors may be magnified. I 
have already described 88 the Sydney shell known as laqueata 
Sowerby as a distinct genus and species, Proxichieme matema, and 
I now propose to separate the species known as chemmtzii under 
the new generic name Tigammona , the new species T. persimiHs 
being named as type. It may be noted that these groups appear 
among the known fossils of southern Australia, with scarcely any 
differentiation. Thus Pritchard many years ago described a shell 
obviously the ancestor of my P. matema. 


Tigammona persimilis gen . et ftp . noi \ 

(PI. lxii, tigs. 1-2.) 

Shell small for this series, elongate, oval, inequilateral, 
equivalve, anterior side produced, straight, posterior short, sloping, 
ventral shallowly rounded. Colour white, rayed with brown 
splashes, rays massing on the anterior side, lunule brown, elongate, 
narrow, escutcheon long, narrow. 

Sculpture, concentric upstanding ridges, coarser laterally, 
latticed by radial ribs, which become more pronounced on the 
anterior slope; the ridges number about thirty, not counting the 
closely set umbonal series. At the ventral edge they are duplicated, 
indicating rest periods and adult age; the radials number about 
fifty, the interstices wider than the ribs, and all over-run with very 
fine concentric striation; the lunule is radially rayed as is also 
the escutcheon. The hinge is long and narrow, the teeth propor¬ 
tionately strong, the muscle scars large, the pallial sinus sub- 
angulate, the ventral edge minutely denticulate. 

Length 31 mm.; height 23-5 mm.; depth of single valve 10 mm. 

Habitat. —New South Wales and south Queensland. Type 
collected on Manly Beach, New South Wales. 

This is more elongate than the so-called chemnitzii of our 
beaches, and is apparently full grown, whereas chemmtzU grows 
to 60 mm. and more in length; the brown lunule is distinctive, 
while the pallial sinus is less angulate and comparatively larger. 


91 Juke®-Browne—Proc. Maine Soc Lond , xi, p 72, 1914. 
*Iredale.—Auotr. Zool., v, 1929, p 339. 




MARINE MOLLUSCA OF NEW SOUTH WALES—IREDALE. 


397 


Veremolpa ethica gen . et ftp. nor . 

(PI. lxii, figs. 3*4.) 

The little shell, known as Antigona scabra Hanley 89 in New 
South Wales, differs at sight from the Philippine Islands shell in 
proportions and detail of sculpture. It is obviously not referable 
to Antigona in a broad sense even, so is here introduced with a new 
generic name. 

Shell very small for this series, inequilateral, inequivalve, a 
little swollen, anterior side produced, sloping, meeting the ventral 
edge, which is rounded somewhat angularly, posterior side short, 
straight, rather roundly truncate, lunulc large, concentrically 
ribbed, escutcheon missing. 

Colour creamy white, umbonal area purplish, interior pale 
purplish brown, ventral edge cream. 

Sculpture consists of distant concentric ridges, about twenty 
in number, the umbonal striae not counted; these are subordinated 
to the radials, which are thick, with narrow interstices. About 
twenty clearly defined rays can be discerned on the juvenile shell, 
but these split into two, three, or four as the shell grows, so that 
fifty to sixty may be counted at the ventral margin. Internally the 
ventral margin is correspondingly denticulate, but the anterior 
and posterior sides are minutely crenulatA The muscle scars are 
comparatively very large, the pallial sinus short and rounded; the 
hinge teeth aw compressed, with no sign of an anterior lateral. 

Length 12 mm.; height 10 mm.; depth of conjoined valves 8 mm. 

Habitat .—New South Wales and South Queensland. Type from 
Port Stephens. New South Wales. 

Arcopagia striatula Lamarck. 

I 40 drew attention to the fact that this name could not be main¬ 
tained hat offered no alternative, as I had been unable to examine 
local shells attributed to the species. I have now seen specimens 
attributed to the species by Brazier, who added it to the New South 
Wales list, and find these are referable to Pseudarcopagia botanica 
Hedley, the fine radial striae being obsolete. The name can now be 
altogether dismissed. While investigating this matter I examined 
the species Tellina subelliptica Sowerby, 41 which TIedley had also 
referred to Arcopagia , and find a curious little Tellinid, showing 
no resemblance to any species otherwise referred to Arcopagia . The 
hinge is similar to that of Pinguitellina as figured by me, 48 but the 
pallial sinus differs as well as the texture. It does not agree with 


•Hanley.—Proc. Zool Soc. (Lond.), 1844, p. 181 
*°Iredale.—Proc. Linn Soc. N. S. Wales, xlix, l® 2 ** P* 211> 
«Sowwl>y.-~Conch. Icon, xvii, 1867, pi. xxxix, f. 220. 
•IredalA—Rec. Auatr Mus., xvi, 1927, pi. v, f 8. 
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Pseudarcopagia as figured by Hedley, 48 so is here distinguished with 
the new generic name Punipagia. 

Deltachion virilis gen . et sp, nov . 

(PI. lxii, figs. 5-6.) 

When Smith 44 described Donax brazieri from the Bichmond 
River, New South Wales, he added that trigonal specimens were 
also met with. On Manly Beach trigonal shells are not uncommon, 
and, traditionally identified, they were regarded as typical until 
Mr. A. W. O’Sullivan brought some shell grit from the Richmond 
River, and elongate shells were sorted out. The shells were fairly 
common and the elongate shells were regarded as novel until the 
original account was criticised, when it was found that this is not 
the case. Prom the Sydney beaches only the trigonal species is 
found, and from the north of New South Wales and South Queens¬ 
land both species occur together. The northern Queensland shells 
will be dealt with later, but in South Australia occurs a fine species 
which has been regarded as brazieri , but which is very easily 
differentiated. 

This group of species is obviously separable from the southern 
Donax deltoides series which does not agree with the type of Donax, 
nor with Chion . The only correct method of nomination is the 
introduction of generic names for the Donacoid series in Australian 
waters, and I therefore name the brazieri series Deltachion, 
selecting D. virilis as type. At the same time I propose Plebidonax 
gen. nov., for the deltoides group, and D. veruinua Iledley must be 
named Tentidonax gen. nov. as it is most aberrant; the elongation of 
this last-named at first sight conceals its Donacoid affinity, while 
its hinge is similarly spread. The genus Deltachion is formed for 
small Donacoid shells with abruptly truncate posterior side, 
strongly keeled; cardinal tooth bifid, anterior lateral distant, 
posterior lateral approximate; ligament rather small, external, 
pallial sinus very large, extending three-quarters the length of the 
shell and more than half the depth. The genus Plebidonax comprises 
large shells, the posterior side obsoletely keeled and less truncate; 
cardinal tooth massive, bifid in right valve, two cardinals in left 
valve, anterior lateral obsolete, posterior lateral distant, ligament 
external, sunken, very large; pallial sinus large but extending only 
half-way across and less than half the height of the shell; sculpture 
on posterior portion weak. 

The species Deltachion virilis may be described thus: Shell 
small, trigonal, nearly equilateral, equivalve, posterior side angu¬ 
larly truncate, anterior side produced. Colour pinkish white, tinged 
towards the umbones with purple; interior white with dull purplish 


«Hodley.—Proc. Linn. Soc. N. S. Wales, xlvtil, 1883, pi. xxxi, Bps. 17-18. 
“Smith.—Proc. Zool. Soc. (Lond.), 1881, p. 491, pi. 49, f. 10. 



MARINE MOLLU8CA OP NEW SOUTH WALES—IBEDALE. 399 

blotches at times. The sculpture consists of grooves obsolete 
anteriorly but becoming pronounced towards the posterior angle; 
on the posterior side they are very marked and crossed with fine 
radials more developed near the umbonal region; these lines cause a 
crenulation along the posterior angle. Ventral edge gently rounded, 
markedly denticulate within. Hinge very compressed; pallial sinus 
very large. 

Length 15 mm., height 13 mm., depth of single valve 5 mm. 

Habitat —New South Wales and south Queensland. Type from 
Manly Beach, New South Wales. 

A topotype of D. braaieri Smith is figured for comparison 
(pi. lxii, fig. 8) when the differences are seen to be that the typical 
brazieri is altogether more elongate, with less height, and shorter 
posterior side; the sculpture is also less marked posteriorly. 

The South Australian shell differs in size and shape, the swell¬ 
ing of the ventral edge being a notable feature. 

Dkltachion klkctilis up , now 
(PI. lxii, fig. 7.) 

Shell larger than preceding, more flattened, posterior angle less 
pronounced, anterior side more produced and ventral edge swollen 
medially. Colour creamy white, sometimes with pinkish rays. 
Sculpture less developed but of exactly the same nature, the 
posterior angle not crenulate and the posterior side a little more 
extended. Internally there is sometimes a dull purple blotch on the 
otherwise white interior; ventral edge strongly denticulate. 

The hinge is a little more spread out and the pallial sinus is 
not so rounded and comparatively shorter and less deep. 

Length 20 mm., height 15 mm., depth of conjoined valves 8 mm. 
Valves of larger size have been seen. 

Habitat. —South Australia. Type from St. Vincent’s Gulf. 
Apparently the same species occurs in south-west Australia, but a 
different one in north-west Australia. 

Mactroid Shells. 

Six species of Mactra and one of Spisula are recognized by 
Hcdley under the names if. contraria Reeve, M. eximia Reeve, M. 
jacksonemis Smith, 3/. ovalina Lamarck, if. parkesiatw Hedley, 
if. pusUla Adams, and 8. trigonella Lamarck. In order to deter¬ 
mine the species of Mactra it was necessary to review the whole of 
the Australian species, and some conclusions have already been 
published 40 in connection with Queensland forms. The southern 


44 Iredale.—Mem. Queensland Mus., lx. 1929, pp. 267-8. 
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Australian species offer different problems and a preliminary re* 
grouping of the species is here proposed, and new generic names 
are here introduced, the generic name Mactra belonging to a Pal®- 
arctic species not comparable with our forms, while Bpisula is even 
less related to the southern species. One of the best known groups 
is typified by the species known as contraria in New South Wales 
and rufetcens in southern Australia. The generic name Austro- 
mactra is proposed to cover the series, and the south Queensland 
species is hereafter described as A. caloundra. A series of small 
shells with a different hinge is here named Nannomactra, the 
type being Mactra jackeonensis Smith 46 who has well figured and 
described the hinge. 

Another series is represented by the shell Hedley described as 
Mactra parkesiana and the hinge was also well figured and 
described.* 47 The adult of that s]>ecie8 differs in shape and will be 
figured in a later communication, but the genus is here named 
Electomactra. The species commonly known as Mactra ovalina 
Lamarck, but which is not Lamarck's species, and which is described 
and figured hereafter, belongs to this genus. 

A very curious little Mactroid species living in South Australia 
has also been well figured, and the hinge described, and it is 
only necessary to introduce the generic name Diaphoromactra for 
it, the sole species being Tate’s H. rentier)!or.** 

Under the name Spmria parr a Petit, Hedley arranged a series 
of names, regarding the forms, which had been differentiated as only 
individual varieties. An earlier name, trigonella Lamarck, was 
found to refer to this style of shell, and was therefore preferred. 
There can be no doubt that more than one species is represented 
locally, and, moreover, geographical variation is evident. Conse¬ 
quently trigonella can again be rejected, as Lamarck described this 
from King George's Sound, West Australia. For the small trigonal 
form Petit's name parrrt can be revived, while Angas' 49 cretacea 
can be used for the second species, which was later named 
jhiviatilis by the same author, 50 both figures being quite charac¬ 
teristic. The two species parra and cretacea can be collected in 
Port Jackson, and are easily separable. A name for the Sydney 
form of parva was given by Angas, viz., producta, in the earlier 
paper quotation above. It is even possible that the two species are 
not congeneric, but for the present they may be classed together 
under the new generic name Notospisula, the type being named as 
Petit's species. 


49 Smith.—Rep. Sci. Res. Challenger, xiii, 1885, p. 62, pL 5, fig*. 9o-ft. 
a Hedley.—Proc. L4*m. Soc. N. 8. Wales, 1902, p. 8, pi. 1, Age. 5-9. 

<*Tate—Trane.*Roy. Soc. South Auetr., ix, 1885-6 (Mch., 1887), p. 64, pi. Iv, 
f» 12. 

«• Angas.—*Proc. Zool. Soc. (Lend.), 1867 (1868), p. 909, pi. xliv, f. 6. 

M Angas.—:Proc. Zool. Soc. (Lond.), 1871, p. 20, pi. I, f. 31. 
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Austromactra caloundra #p. nov. 

(PL lxiii, figs. 1-2.) 

Shell fairly large, crass, almost equilateral, equivalve, longer 
than high, posterior side nearly straight, forming a subacute angle 
with the ventral edge, which is regularly and shallowly rounded; 
anterior side a little swollen medially, otherwise very like the 
posterior, the angle of junction with the ventral side being less 
acute. 

The sculpture consists of well marked ridges developing after a 
smooth umbonal region has been formed; these ridges are closely 
packed, becoming wavy laterally, very pronounced on the lower 
edges. Colour is brownish, and young shells have a couple of broad 
rays of purple, which colour sometimes tinges the interior. The 
hinge is broad and the pallial sinus small and rounded. 

Length 52 mm., height 39 mm., depth of single valve 14 mm. 

Habitat. —South Queensland and northern New South Wales. 
Type from Caloundra, South Queensland. 

Electomactra antecedens sp. nov. 

(PI. lxiv, figs. 1-3.) 

Shell of medium size, elongate oval, inequilateral, equivalve, 
thin, vitreous, white. Anterior side produced, straight, meeting 
the ventral edge roundly, the latter being gently arcuate, the 
posterior side straight, angulate, a notable keel being formed. 
Sculpture consists of growth lines only, the umbones being smooth; 
indistinct suggestion of ra dials appears laterally, more marked on 
the posterior angulate side. The hinge plate is broad and agrees 
with that described by Hedley for his M. parkesiana , the type of the 
genus Electomactra. The sinus is short and rounded. 

Length 4^mm., height 28 mm., depth of single valve 8 mm. 

Habitat. —New South Wales and south Queensland. Type 
from Gunnamatta. This is the species commonly known locally as 
Mactra ovalina Lamarck, but which does not agree with Lamarck’s 
species, as has already been pointed out by Reeve, Smith, and 
Hedley. 


Zenatia victoria Pritchard and Gatliff. 

This Victorian species was admitted by Hedley from Twofold 
Bay, while he rejected Angas’ record of Zenatia acinace» from 
Botany Bay. The species was found by Master Consett Davis to 
be very common at the mouth of the Richmond River, and Mort 
collected it at Coifs Harbour and Byron Bay. This instigated 
comparison with Victorian specimens, when they were all found 
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to be referable to Zenatiopsis Tate/ 1 although I could not separate 
the northern shells from the southern ones. 

This is an interesting correction as showing the selective 
endemism of our moliuscan fauna, the genus Zenatia being founded 
on a Neoaelanic species, while Zenatiopsis was provided for Aus¬ 
tralian fossils, and the recent Australian shells are indubitably 
congeneric with the fossils and not with the Neoaeianic recent shells, 
the distinguishing features being easily recognised. 

Family AMPHIDESMATIDJS. 

Two species of Amphidesma and one of Ervilia are included in 
Hedley’s list, but the nomination needs readjustment with the 
addition of another species. 

To treat the small shell regarded as Ervilia bisculpta Gould 
first, it may be remarked that it does not bear much resemblance 
to the Palmarctic type of Ervilia> it does not seem to be conspecific 
with the Japanese species, and it has a specific name founded on 
the Sydney shell. Therefore, while reviving the latter, I introduce 
a new generic name Spondcrvilia, naming Ervilia australis Angas 
as type. Hedley 82 has given good figures of the Queensland species, 
which may differ. The two species classed under Amphidesma are 
angusta Reeve and cuneata Lamarck, the latter described from 
Kangaroo Island, South Australia; local specimens disagree in 
shape and may be named Amesodesma cuneata ranidica subsp. nov., 
the posterior side being more produced, the ventral much more 
rounded, the pallials sinus smaller. 

Length 26 mm., height 19 mm. Type from Gunnamatta, New 
South Wales. 


Amesodesma pkrfuga sp . now 
(PI. lxiii, fig. 9.) 

Shell small, rather thin, elongate, very inequilateral, equivalve, 
anteriorly very produced, posteriorly somewhat truncate, ventral 
edge a little sinuate. Colour white, rather translucent. Sculpture 
consists of fine growth lines only. Confused with angusta Reeve 
it differs in its tenuity, Reeves’ species being very solid with the 
posterior edge abruptly truncate, and the ventral edge nearly 
straight; the latter has been well figured by Iledley. 58 Owing to 
the elongation of the posterior side the hinge is more spread and 
the pallial sinus does not reach below the median ligament as in 
Reeves’ species. 

Length 22*5 mm., height 10 mm. 


m Tat* —Tran* Pro© Philo* Soc. South Austr, ii, 1878, 129 
“ Hedley —Proo Linn Soc N S Wales, xxxi, 1906. p 479, pi xxxv 
m Hedley —Proc Linn Soc N B Wales, xli, 1918 (1917), p 692, pi 


xxxvi, f 8 
“ ‘ xlvi, t 4, 
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Habitat .—New South Wales. Type from Gunnamatta. This 
species appears to live in deeper water than angusta and frequents 
the inland waters in preference to the ocean beaches, whence alone 
the latter has been secured. 

Family MYACIDAS. 

To this family Hedley allotted two species, referring them to 
the genera Cryptomya and Turquetia . Eaqh was a very dubious 
association. Cryptomya had been introduced by Conrad for an 
American shell, not much like ours, which has been well figured 
by Hedley, 54 so that it is only necessary to introduce a new generic 
name Venatomya for A. Adams’ Sphwnia elliptica . 

When Hedley introduced the new species Integra for a species 
dredged in 250 fathoms off Sydney, he doubtfully included it in 
the genus Turquetia , which had been proposed by Yelain for a 
shallow-water subantarctic bivalve. As such tentative determina 
tions are very often cited by workers as confirmation of hypotheses 
and theories to the detriment of scientific progress, it seems best 
to dissociate this species and propose for it the new generic name 
Benthoquetta , an excellent figure and description having been 
provided by Hedley. 


Family CORBULID^. 

Two species are included in Hedley’s New South Wales list, 
smithiana Brazier and tunicata Hinds. Of the former, coxi Pilsbry 
was ranked as a synonym, but a long series of specimens from Two¬ 
fold Bay justifies its reinstatement as a distinct species. Quite 
a different species was dredged off Gabo Island by Roy Bell, and 
a few specimens were found in Twofold Bay, New South Wales. 
This was found to agree with shells from Port Albert, Victoria, 
determined as scaphoides Hinds, while both scaphoides and tunicata 
appear in Hedley’s Queensland list. Lots of specimens were avail 
able, for whelf these molluscs are dredged numbers are always 
secured, as they are gregarious in mud. The Queensland shells 
marked as scaphoides were obviously distinct from the true 
scaphoides, but at first sight our “tunicata” appeared to agree with 
the figure of tunicata ; closer examination, however, showed that 
the New South Wales shell was nearer than the Queensland one 
which showed at once that both were different, as Hind’s species 
was from the Philippine Islands. It became, therefore, necessary 
to name the three species confused in eastern Australia under 
the name tunicata, and owing to the confusion it seemed best to 
explain the differences clearly by means of figures and with the 
excellent illustrations here provided distinction should be very easy. 


“ Hedley —Proc. Linn Soc N S. Wftle*, xxxviii, 1918, p 275, pi 17, figs 40-44. 
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The generic name Corbula has been a source of trouble recently; 
its introduction was very irregular and must be here explained. 
The first time Corbula appeared in binomial literature was among 
the plates in the Encyclopedic Methodique, on plate 230, supposed 
to have been published in 1797; no specific names occur. The genus 
was included by Lamarck” in his 1799 issue with a simple reference 
to this plate but still no specific names. In 1801 he added names 
for the figures, but selected no type nor did he indicate such in any 
way. 

In 1847 Gray 56 selected as type Corbula sulcata , but, as Megerle 
in 1811 57 had introduced Aloidis for this species, some authorities 
have rejected Gray’s designation and regarded gallica as the type. 
Fischer 58 stabilized the matter by introducing Bicorbula for the 
gallica series. This is so straightforward that it will be at once 
asked, whence the trouble? In 1798 Bolten used Corbula in a 
perfectly legitimate manner for a series of molluscs none of which 
were Corbula in the Lamarckian sense, and Bolten’s usage is the 
first one where specific names are given. Under these circum¬ 
stances I designate as type of Corbula Bolten, Corbula rosea, and 
that will reduce Corbula Bolten to the synonymy of Asaphis 
Modeer. If Corbula Brugui&re be disregarded the name will dis¬ 
appear, and I, therefore, introduce Notocorbula with N. vicaria 
Iredale as type for the southern Australian species with the cardinal 
tooth keeled, a feature I have not seen remarked upon elsewhere. 
Another extraordinary form which is commonly referred to Corbula, 
is the Queensland shell known as Corbula macgillivrayi Smith. It 
iB difficult at first sight to recognize its relationship with the 
southern species, and it is therefore here nominated as the type of 
a new genus, Amsocorbula , the elongate subequivalve form being 
very striking and quite unlike that of any of the named groups of 
this family. 


Notocorbula vicaria sp. now 
(PI. lxv, figs. 3, 4, 9; PI. lxiv, figs. 8-9.) 

Shell small, crass, semiglobose, right valve very convex, 
clasping the left valve which is less swollen, umbones approximate, 
beak or snout short and stout. Colour white. 

Bight valve very closely concentrically ribbed, posterior side 
keeled, posterior area less strongly sculptured, radial ornamentation 
obsolete. The juvenile shell is differentiated in a cap-like fashion, 
comparatively more elongate than mature shell, and notably keeled 
and sculptured with about twelve lira crossed by minute radial 


■* Lamarck —-Mem. Soc. N. H. Pari*., p. 8$, 1799: Syat. Anlm.. 1801, p. 137 
M Gray.—Prooi Zool. Soc. (Lond,), 1847, p. 191. 
w Magerle.—Gea. Nat. Fr. Bari. Mas. v, ifll, p. 67. 

** Fischer.—Man. de Conch., 1887, p, 1123. 
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threads, the umbonal area being minutely reticulate. Succeeding 
the cap about twenty-three to twenty-five ridges may be counted, 
the ridges somewhat angulate. Left valve shows a similar flattened 
juvenile shell, but the remainder of the valve is covered with 
closely packed, rough, brown periostracum showing no concentric 
ridges but two or three radial elevations. Snout a little twisted, 
elongate. 

Length 23 mm.; height 17 mm.; depth of conjoined valves 
14 mm. 

Habitat .—New South Wales. Type from Sydney Tlarbour. 


NOTOrORBFLA IIYDROPICA */>. HOV, 

(PI. lxv, figs. 5-6, 8.) 

Compared with preceding, this species is even more globose, both 
right and left valves being more convex and snout more pronounced. 
The juvenile shell is more elongate, more regularly sculptured, keel 
more pronounced, and dorsal area more regularly lirate. The 
mature shell has fewer and bolder concentric ridges on the right 
valve, fifteen being counted as compared with twenty-three, while 
the concentric ridges show a little underneath the periostracum of 
the left valve, and the radials are also more notable. 

Length 23 mm.; height 15*3 mm.; depth 15-5 mm. 

Habitat .—North Queensland. Type from Albany Passage. 
Smith 69 has given a figure under the name C. scaphoides Hinds, 
which appears to have been drawn from a Torres Strait specimen. 


NoTOCORBULA STOLATA 8p. WOf\ 

(PI. lxv, figs. 1-2, 7.) 

Differs sight from the Sydney species in its smaller size, 
much less swollen shape and obsolete snout. The juvenile shell is 
correspondingly larger, weakly sculptured, being finely concen¬ 
trically lined, with the radials evanescent, less elongate, and more 
strongly keeled. The mature sculpture of the right valve consists 
of about eleven flattened rounded ridges separated by cuts only, 
not deep grooves, while the left valve shows a more regularly 
concentric periostracum. 

Length 16*5 mm.; height 12 mm.; depth of conjoined valves 
9 mm. 

Habitat —Victoria and southern New South Wales (Twofold 
Bay). Type from Port Albert, Victoria. 


• Smith.—Rep. Sol. Ret. Challenger, Zool. xiii, 1885, p 88, pi. vli (not viii), 

flgs. Sa-h. 

F 
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This species resembles some fossil specimens, referred to 
V . ephamUla Tate, but obviously more than one species is included 
under that name; the fact, however, is interesting in confirmation 
of the local endemism of our marine fauna. 

Family SAXICAVID^. 

This name must be emended to Hiatellidw as the generic name 
Naxicara Bellevue must be rejected in favour of Hiatella. These 
generic names have always been regarded as synonymous, and the 
dates of publication prove to be as follows: 

tiaxuava Bellevue, Journ. Physique, liv, p. 5, 1802. 

HiateUa Bose., Hist. Nat. (Buffon), ed. Deterville, Moll, iii, 
120, 1801. 


The excellent illustrations to this paj>er are from paintings 
made by Miss J. K. Allan, of this Museum, and my best thanks are 
here tendered for this assistance which facilitates the recognition of 
the species discussed. 

The new r names introduced in this paper are: 

Pronucula mayi sp. nov. 

Cucull<ra vaga sp. nov. 

Dcnticosa gen. nov.: type Phifobrya cuboidett Vereo. 
Pendaloma gen. nov.: type Periploma micanx Jledley. 
Offadcxma gen. nov.: type Periploma angaxi Crosse and 
Fischer. 

Frcmmya gen. nov.: type Ctrlodon fxitulux Tate. 
Vertisphwra gen. nov.: type Vcrtixphwra cambrica 1 redale. 
Vertixphccra cambrica sp. nov. 

Vcrtambitus gen. nov.: type Verticwdia vadoxa Hedley. 
Npiitoxipella gen. nov.: type* Verticordia ericia Hedley. 
Sctaliris gen. nov.: type Verticordia xetoxa Hedley. 
Srtalirix accexsa sp. nov. 

Proagorina gen. nov.: type Lyonsiella quadrate Hedley. 
Questimya gen. nov.: type Poromya nndoxa Hedley and 
Petterd. 

Pexocodakia gen. nov.: type Lucina rugifera Reeve. 
Epicodakia gen. nov.: ty]>e Epicodakia consettiana Iredale. 
Rydlorina gen. nov.: type Sydlorina symbolica Iredale. 
Sydlorina xymbolica sp. nov. 

Monitilora gen. nov.: type Lucina ramsayi Smith. 
Wallucina gen. nov.: type Lucina jacksoniensix Smith. 
Xcrenulora gen. nov.: type Lucinida hilaira Hedley. 

(Uimtiden# gen. nov.: type Cavatidcn* omixsa Iredale. 
Cavatidrens omism sp. nov. 

Epicodakia gunmmatta sp. nov. 
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Epicodakia cmsettiana nom. nov. 

Bathycorbis gen. nov.: type Chione despccta Hedley. 
Genaxinus gen. nov.: tyi>e Thyasira albigena Hedley. 
Parathyasira gen. nov.: type Parathyasira resupina 
Iredale. 

Parathyasira resupina sp. nov. 

Parathyaxira resupina neozelanica subsp. nov. 

Prothyasira gen. nov.: type Prothyasira peroniana Iredale. 
Prothyasira peroniana sp. nov. 

Prothyasira peroniana peregrina subsp. nov. 

Prothyasira adelaideana sp. nov. 

Prothyasira benthicola sp. nov. 

Vir my sella gen. nov.: type Virmy sella spernax Iredale. 
Virmysella spernax sp. nov. 

Meridosinia gen. nov.: type Meridosinia nedigna Iredale. 
Meridoxinia nedigna sp. nov. 

Sunemeroe gen. nov.: type fiunetta adelinw Angas. 
Antigona lamellarix moderata subsp. nov. 

Tigammona gen. nov.: type Tigammona perximilis Tredale. 
Tigammona perximilis sp. nov. 

Veremol/Mi gen. nov.: type Vervmolpa ethiea Iredale. 

V ere mol pa ethiea sp. nov. 

Punipagia gen. nov.: type Tellina suhelliptiea Sowerby. 
Deltaehion gen. nov.: type Drltaehion ririlis Iredale. 
Deltaehion ririlis sp. nov. 

Plebidonax gen. nov.: type Dona.r deltoides Lamarck. 
Tentidonax gen. nov.: type Donax veruinux Iledley. 
Deltaehion electilis sp. nov. 

Austromaetra gen. nov.: type 4 uxtromactra ealoundra 
Iredale. 

Nannomaetra gen. nov.: type Maetra jaekxonensix Smith. 
Electomaetra gen. nov.: type Maetra parkexiana Hedley. 
Diaphoromaetra gen. nov.: type ffemimaetra verxieolor 
'Jfate. 

Notoxpixula gen. nov.: type Gnathodon parrutn Petit. 
Auxtromaetra ealoundra sp. no*. 

Electomaetra antecedens sp. nov. 

Spofidervilia gen. nov.: type Ervilia australis Angas. 
Amesodesma gen. nov.: typo Amesodesma perfuga Iredale. 
Amexodesma euneata ran id tea subsp. nov. 

Amesodesma perfuga sp. nov. 

Venatomya gen. nov.: type Rphania elliptiea A. Adams. 
Beuthoquetia gen. nov.: type Turquetia integra Hedley. 
Notoeorbula gen. nov.: type Notoeorbula ricaria Iredale. 
Anixocorbula gen. nov.: type Cwbula macgillicrayi Smith. 
Notoeorbula ricaria sp. nov. 

Notoeorbula hydropica sp. nov. 

Notoeorbula stolata sp. nov. 



MINERALOGICAL NOTES. 

No. IV * 

By 

T. Hodge-Smith, 

Mineralogist and Petrologist, The Australian Museum. 
Barite. 

Northmead, near Parramatta, New South Wales. 

(Figures 1-3.) 

The iirst record of barite occurring in the Hawkesbury sand 
stone in the vicinity of Sydney was made by Mr. H. G. Smith 1 in 
1891, the locality given being Cook’s River, five miles west of Sydney. 
Since then it has been recorded from Five Dock, Pyrmont, Pennant 
Hills,* Dundas, 8 St. Peters, Macdonald town, and Thirlmere. 4 



Figures 1-3. 

Barite from Northmead, near Parramatta, New South Wales. 

Forma.—c(001), b(010), m(110), N(230), o(011), «(086), 
d(102), r(405), *(111), and the new form Z x (466). 

In all these occurrences, with the exception of Dundas, the 
barite is recorded as being found in the Triassic sedimentary rocks 
of which the Hawkesbury Sandstone is a pajpt. At Dundas it was 
found associated with calcite, aragonite, and amethystine quarts in 

* For No. Ill, see “Record* of the Australian Museum," Vol. xv, No. 5, 
1937. p. SIS. 

1 Smith.—Proc. Linn. Soc. N. S. Wales, (2), vt, 1892, pp. 181-132. 

* David.—Jouro. Roy. Soc. N. S. Wales, xxvll, 1894, p. 407. 

* Benson.'— Ibid., xliv 1910, p. 601. 

4 Anderson.—Rec. Austr. Mus., vl, 1906, p. 89. 
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small vughs in the basalt of a volcanic neck which penetrates the 
Triassic Series. In every case the barite is found well crystallised. 
In all the specimens that I have examined, the mineral occurs 
coating the sandstone or shale, having been deposited apparently 
along crevices and joint planes in the rock. The crystals described 
in this paper were found in small egg-shaped cavities in a mass of 
solid sandstone at Pye’s Quarry, Northmead, near Parramatta. The 
cavities are filled with a moist greyish mud, which on drying takes 
on a pinkish hue, and the crystals are always found embedded in 
the mud but never attached to the sides of the vughs. Their distri¬ 
bution appears to be somewhat restricted; they are limited in a 
vertical direction to approximately two metres, though horizontally 
their extent is considerably greater. They are either oval or 
spherical in shape, rarely exceeding ten centimetres in diameter, 
with the longer axis invariably lying in the horizontal plane. 

The crystals are colourless and transparent, though they some¬ 
times show a zonal structure, and often have inclusions of the 
muddy material. They are different in habit from any of the crystals 
previously described from this formation, and appear to form two 
definite types. About a hundred crystals were examined and only 
one was found which did not conform to either of the types. It is 
prismatic in habit. The prism faces belong to the form N (230), 
and are well developed, while the brachy-pinacoid is represented by 
a long narrow face. The crystal is terminated by the basal plane 
modified by the brachydome r (405), the rare macrodome € (035), 
and a new form Z t (456). This new form is represented by a full 
complement of faces, which give fairly good signals. The measured 
and p angles are 39° 7' and 63° 45', and the calculated angles are 
39° 16' and 63° 51'. 
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Type 1.—The largest crystal found of this type measures 6 mm. 
by 7 mm. by 4 mm. along the three crystallographic axes; more 
generally they are about half this size. The habit is very simple 
and the forms m(110) and c(001) are invariably present and well 
developed and are often modified by narrow faces of the forms 
b(010) and z(lll). This type of crystal is by far the most common 
of those collected here. 

Type 2.—Only a comparatively few crystals of this type were 
procured. The main difference from the crystals of Type 1 is the 
development of the brachydome o(011). Occasionally also the 
macrodome d(102) is developed to a lesser degree. 

Professor Sir T. W. Edgeworth David 5 has suggested that the 
origin of the barite in these Triassic and other sedimentary rocks 
in New South Wales is due to the decomposition of detrital barytic 
felspars. In this case it would seem that the barite was due to 
the precipitation of barium sulphate by the action of sulphate of 
iron and sulphuric acid set free by the decomposition of pyrite on 
percolating ground waters containing a soluble barium salt. No 
pyrite has been found in the mud-filled cavities, but pyritic nodules 
of similar shape and size are known to exist in these rocks. 


Sturtite: A New Mineral. 

Broken Hill, New South Wales. 

This new mineral was first brought under my notice by Mr. 
E. M. Holder, and later some very fine specimens were secured 
from Mr. M. Mawby. It is found in the Zinc Corporation Mine, 
Broken Hill, New South Wales. 

It is amorphous, compact, with a sub-conchoidal to uneven 
fracture, and is very brittle and friable, breaking up in the fingers 
with ease. The hardness is slightly over 3, and the streak is 
yellowish-brown. The lustre is vitreous inclining to greasy. The 
colour is jet black. The specific gravity is 2*054. 

A thin section under the microscope is transparent, pale brown 
in colour, and isotropic. There is no sign of crystallization. 

Before the blowpipe the mineral fuses with difficulty to a 
black magnetic mass. In the closed tube it gives off abundant 
water. It is decomposed in acid with the separation of granular 
silica. 

About 4-86 grammes were carefully picked free from 
impurities and used for analysis. Minute grains of quartz occur 
intimately associated with the mineral, but these were fairly success- 


• Anderson.—Loe. oU. 




MINERALOGICAL NOTES—HODGE-SMITH. 


411 


fully eliminated £8 will be seen by the analysis. The results of the 
analysis, which was very kindly carried out for me by Mr. H. P. 
White, are shown in Table II. 


Tabus II.—Analysis of Sturtite from Broken Hill. 






Theoretical 


Weight, 

Molecular 

Molecular 

weight. 


per cent. 

weight. 

ratio. 

per cent. 

♦ 

SiO, free* 

0-79 




StO, combined .. 

32-36 

0-639 

7-92 

32-43 

Fe t O, . 

A1.0, . 

10-22 

0-44 

1 

J 

> 0-068 

1-00 

10-81 

MnO . 

26-18 

i 



28-79 

CaO . 

2-19 


y 0-405 

5-96 


MgO . 

0-66 





H a O . 

28-16 

: 

1-565 

23-01 

1 

27-97 


99-98 



100-00 


* Including a trace of a silicate mineral 


It is important to note that partial analyses by Mr. Mawby 
and myself substantially agree with the above result, indicating 
that the mineral is homogeneous in composition. 

From the molecular ratios deduced from the analysis it will 
be seen that the formula may be written thus: 

Fe 2 O a . 6(Mn,Ca, Mg)0. 8Si0 2 i 23H 2 0. 

The absence of ferrous iron, and also that of the higher oxides 
of manganese has been proved, so that, in view of the fact that 
there is a deficiency of silica, it may be reasonably assumed that 
the iron is combined with silica and water thus: 

F<&0 8 .2Si0 2 .3H*0, that is 2[Fe(0H) 8 Si0 2 ] 

The formula would then be written: 

2[Fe(OH)»8i0 2 ] 6 l(Mn, Ca, Mg)Si0 8 ] + 20H 2 O, or 
Fe(OH) 8 Si0 2 .3[(Mn, Ca, Mg)SiO s ] + 10H 2 O. 

However, the iron molecule is not considered to exist as such, 
and should therefore be combined with the manganese molecule, 
which reduces the formula to 

Fe'''(Mn, Ca, Mg) 3 H 8 8i,O u + 10H 2 O. 

The general formula may be written: 

R'' 'R' ' 8 H 8 SuO, 4 + 10H 2 O, 
where R"' = Fe or Al, and R'' = Mn, Ca, or Mg. 
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It is obvious that this substance is a salt of the hypothetical 
orthodisilicic acid (H a Si a O T ) with water in combination. In order 
to ascertain whether the distribution of water as indicated in the 
above formula was justified, Mr. White carried out experiments 
to determine at what temperature the water was driven off. His 
results are shown in Table III. While the results obtained do not 
necessarily prove that the distribution of the water is correct, it 
at least lends very strong support to this assumption, as it will 
be seen in the last column of the table that 3*38 is the molecular 
ratio of water driven off at temperatures above 140° C. 

Table m.—Dehydration of Sturtite. 


Temperature 

Per cent, weight of 
water driven off. 

Molecular 

Weight. 

Molecular 

Ratio. 

90-105 

23 01 

1-278 

18-80 

105-140 

102 

0-057 

0-83 

Above 140 

413 

0-230 

3-38 


28-16 

1-565 

23-01 


The method used in the above experiments was to weigh the 
amount of water absorbed by calcium chloride in a U-tube. The 
powder after the experiment was found to have turned black and 
increased in weight. On the addition of hydrochloric acid and 
gently warming, a considerable quantity of chlorine was given off, 
whereas no chlorine is evolved by the action of acid on the original 
mineral. Thus on heating the mineral is broken up, and the 
manganous oxide set free is capable of taking up oxygen to form a 
higher oxide. 

The Australian Museum collection contains about twenty 
specimens of this mineral, and an examination of these shows that 
the associated minerals are quartz, amethystine quartz, spessartite, 
rhodocrosite, calcite, galena, and sphalerite. In a letter from Mr. 
Mawby, he informs me that rhodonite and manganhedenbergite are 
also in close association with this mineral. The galena occurs 
entirely enclosed by sturtite as irregular masses with a perfect 
cubic cleavage. I have not had the opportunity of visiting the 
occurrence so that I am unable to give any information on this 
point 

The name sturtite is proposed for this mineral in honour of 
the famous explorer Captain Charles Sturt who, as the first white 
man, visited Broken Hill on the 22nd October, 1844, and, 
according to Dr. John Harris Browne, secured the first specimens 
of the great lode itself. 
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Wolframite. 

Mount Bell District, Tasmania. 

(Figure 4.) 

Ainong the Museum collection of wolframite is a large crystal 
from the Shepherd and Murphy mine, twelve miles south-west from 
Wilmot, in the Mount Bell district, Tasmania. The specimen 
measures 59 mm. by 35 mm. by 35 mm., and is partly enclosed by 



Figure 4. 

Wolframite from the Shepherd and Murphy Mine, 

Mount Bell district, Tasmania. 

Forms.—a(100), b(010), y(102), f(Oil), and <r(121). 

fluorite of pale green colour. According to Mr. W. H. Twelvetrees, 6 
other minerals associated with the wolframite of this mine are 
quartz, calcite, wollastonite, occasionally spodumene, a hydrated 
mica, and a little topaz. 

The anghlar measurements were made with a contact gonio¬ 
meter, and were sufficiently accurate to determine the forms 
present, but not good enough to distinguish between the positive 
and negative forms. However, the forms are either all positive or 
all negative, and on the measurements of the angle between a and y, 
it appears to be a fair assumption that they are all positive. The 
forms present are a(300), b(010), y(102), f(Oil) and <r(121). Only 
one face of the clino-pinacoid was visible, the other was covered 
partly by fluorite and partly represented by cleavage planes. 


•Tasmanian Secretary for Mines, Report for 1907, p. xi. 









EXPLANATION OF PLATE LIX. 


Eriphia sebana, var. smithii Macleay. 

Fig. 1.—Young male from coast at Newcastle, New South Wales. 
Carapace 22 mm. wide. 

Fig. 2.—Ventral view of same, to show sculpture of chelipeds. 
Poly onyx transversus (Haswell). 

Fig. 3.—Male example from Botany Bay, New South Wales. 
Carapace 11 mm. wide. 

Lissocarcinus polybioides Adams and White. 

Fig. 4.—Female example from Port Jackson, New South Wales; 
dredged in 6 fathoms. Carapace 14 mm. wide. 

Zalasiu8 dromiceformis (de Haan). 

Fig. 5.—Male holotype of Z. dromiceformis, var. australis Baker. 
Length 18 mm. (fide Baker)< 

Fig. 6.—Female example, carapace 49 mm. wide, from Queen’s 
Beach, Port Denison, Queensland. 

Fig. 7.—Male example (denuded), carapace 42 mm. wide, from 
same locality. 
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EXPLANATION OF PLATE LX. 

Heterolithadia falla,t (Henderson). 

Fig. 1.—Male specimen from 11 fathoms, near Michaelmas Reef 
cay, Great Barrier Reef, off Cairns, Queensland. 
Carapace 12 mm. wide. 

Fig. 2.—Ventral view of same, to show abdomen and sternum. 

Ebalia ( Phly.ria ) ram my i ITaswell. 

Fig. 3.—Female holotype from Port Jackson, New South Wales. 
Carapace 9 mm. wide. 

Fig. 4.—Ventral view of female example from Kurnell, Botany Bay, 
New South Wales. Carapace 8 mm. wide. 

Philyra platycheAra de Haan. 

Fig. 5.—Dorsal view of male carapace from Port Jackson, New 
South Wales; dredged in 6 fathoms. Carapace 11 mm. 
wide. 

Fig. 6.—Ventral view of same. 

Leucoaides harm at oat ict a (Adams and White). 

Fig. 7.—Male specimen from Port Jackson, New South Wales; 2-3 
fathoms (M. Ward collection). 

Fig. 8.—Ventral view of same. 














EXPLANATION OF PLATE LXI. 

Ebaliopsis erona (A. Milne Edwards). 

Fig. 1.—Female specimen from 11 fathoms, near Michaelmas Reef 
cay, Great Barrier Reef, off Cairns, Queensland. 
Carapace 10 mm. wide. 

Fig. 2.—Ventral view of same. 

Cancer noccrzealandiw (Jacquinot and Lucas). 

Fig. 3.—Juvenile female specimen from Portobello, Port Chalmers, 
New Zealand. Carapace 28 mm. wide. 

Fig. 4.—Juvenile male specimen from same locality. Carapace JO 
mm. wide. 

Fig. 5.—Juvenile male specimen from same locality. Carapace JO 
mm. wide. 

Fig. 6.—Young male specimen from Blueskin Bay, near Port 
Chalmers, New Zealand. Carapace 52 mm. wide. 

Fig. 7.—Adult male specimen from Derwent River, Hobart, Tas¬ 
mania. Carapace 108 mm. wide. 









Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 


EXPLANATION OF PLATE LXII. 

Tigammona persimilifi Iredale, exterior of right valve. 
Tigammona pernimili a Iredale, interior of right valve. 
Veremolpa ethica Iredale, exterior of right valve. 
Veremolpa ethica Iredale, interior of right valve. 
Deltachion viriltA Iredale, exterior of right valve. 
Deltachion viriliA Iredale, interior of right valve. 
Deltachion electiliA Iredale, exterior of right valve. 
Deltachion braaieri E. A. Smith, exterior of right valve. 
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Plail lxii. 



•I<>\( r K. Allan, dH. 



EXPLANATION OF PLATE LXIII. 

Fig. 1. Amtromacira caloundra Iredale, exterior. 
Fig. 2. Austromactra caloundra Iredale, interior. 
Fig. 3. Cavatidens omism Iredale. 

Fig. 4. Carat ideti8 ominna Iredale, hinge. 

Fig. 5. Parathya8ira rcsupina Iredale. 

Fig. 6. Prothyanira adelaideana Iredale, interior. 
Fig. 7. Prothyasira adelaideana Iredale, exterior. 
Fig. 8 . Protliyanira peroniana Iredale, exterior. 
Fig. 9. Amesodestna perfuga Iredale. 




Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 
Fig. 12. 


EXPLANATION OF PLATE LXIV. 

Electomactra antecedens lredale, exterior. 
Electomactra antecedent* lredale, hinge of left valve. 
Electomactra antecedent* lredale, hinge of right vahe. 
Meridoninia nedigna lredale, exterior. 

Meridosinia nedigna lredale, interior. 

Epicodakia gunnamatta , lredale, hinge. 

Epicodakia gunnamatta , lredale, exterior of left valve. 
Notocorbula vicaria lredale, hinge of left valve. 
Notocorbula vicaria lredale, interior of right valve. 
Virfnysella spernax lredale, hinge. 

Virmysella npernax lredale, hinge. 

Virmysella spernax lredale, exterior. 





EXPLANATION OF PLATE LXV. 


Fig. 1. Notocorbula stolata Tredale, right valve. 

Fig. 2. Notocorbula stolata I redale, left valve. 

Fig. 3. Notocorbula vivaria Iredale, right valve. 

Fig. 1. Notocorbula ricaria Iredale, left valve. 

Fig. 5. Notocorbula hydropica Iredale, right valve. 

Fig. 6. Notocorbula hydropica Iredale, left valve. 

Fig. 7. Notocorbula stolata Iredale, top view of conjoined valves. 
Fig. 8. Notocorbula hydropica Iredale, top view of conjoined valves. 
Fig. 9. Notocorbula vicaria Iredale, top view of conjoined valves. 
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consettiana, Epioodakia .. 391 
con8picillatU8, Diplodactylus 81 

Conus howelli .182 

convexirostris, Monacanthub 141 
PSEUDOMONACANTHUS . . 141 
Coraoanthella geopMla . . 338 
CORALLIOPHILA . . . . . . 186 

Cobbitla coxi .403 

macgillivrayl .. .. 404 

rosea .404 

scaphoides .403 

sulcata .404 

tunicata .403 

cordyla , Mbgalaspis .. .. 121 

Scomber .121 

comuta, Centbis.233 

corpulenta , Astartila 8Z 

corrugatus, Ganger .. ..379 

Liooaroinus..379 

PoRTUNtm .279 


Page. 

corrugatus strigiiis, Pom- 


tunus .380 

corpus, Tbiola .. .. 139,130 

Cobystion .128,129 

orientate .182 

votitans .. .. .. .. 130 

CoRYTHOICHTHYS pceciloUe- 

mus .118 

*0*1*1064.117 

Coba .385 

cowl, Cohbula .408 

crassa illepida , Soiled a .. 158 

crassa, Lbda.158 

crassus, Dandinus .. ..328 

cretacea , Spibula.400 

cretinicola , Halictus .. ..229 

cristata, Calappa.372 

Crocisa cteruleifrons .. .. 231 

gemmata .231 

quartinw .281 

cruciate, Cbarybdib .. .. 149 

cruciatus, Cancer.149 

Chabybdis .149 

crucifer , Pobtunub .. .. 149 

crucifera, Chabybdib .. .. 149 

Charyhdir (Gonioroma) 149 

Gonioboma .149 

cruciferum, Gonioboma .. 149 

Cryptodon .391 

Cryptomya .403 

Ctenamusium salacon .. 164 
cuboides, Philobrya .. .. 385 

Cttouluea concamera .. .. 384 

labiata .385 

vaga .385 

cuneata vanidica, Ameso* 

oesma .402 

curvicomis , Deboploa .. .. 319 

Deboploopris.319 

cyane8cena, Euryglorridta .. 215 
cyanot&nia , Pskudochromts 112 
cycles, Astartila .. .. 04 

Cyclopecten favus .. .. 164 

Cymatiella columnaria .. 174 

eburneus .174 

gaimardi .. 174,176 

lesueuri .174,176 

peroniana .176 

quoyi .174 

i> 6 rr*co *0 .175 

verrucosus .174 

Cymatona .177 

Cymatium .178 

boltenianum .172 

spengleri .172 

( spengleri ) procerum ,, 178 

Cymbiola .180 

complexa .181 

cymbiola, Voluta.180 

Cymbiolacca .181 
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Ctmbkjlena.181 

Cymbiolibta.181 

cyprina, Abtabtila .. 57,80 

Pachydomub.80 

Cypbxnub auratus .. .. 142 

eantonensis .148 

Cybilla dalU .180 

(Cybilla) concentrica, Nu* 

citlina .180 

Cybilubta .180 

Cybuxona .180 

cytherea , Abtabtila 57,68 

D 

Dactylophobus bi$pino8U8 .. 132 

blochii .129 

chinensis .132 

fa§ciatU8 .129 

occidentalis .129 

tentaculatus .129 

trigloides .129 

volitans .129 

Daotyloptena orientals 128,131 
Dactylopteba orientalis .. 132 

Dactyloptebub blochii .. 129 

cheirophthalmus .. .. 131 

communis .130 

fasdatus .129 

japonicus .. .. 127,132 

occid entails .129 

orientalis .. 127,131*133 

pirapeda .. .. 127,128,129 

tentaculatus .129 

trigloides .130 

vo titans .130 

Dagger. Crocodile-Jaw .. 349 

da Hi, Cybilla .180 

damcrus , Ceramodactyi.us .. 77 

danai, Abtabtila.55 

Pachydomus .. .. 55 

Dandinub crassus .. .. 328 

darnleyens *, Xystasma .. 117 

dayi, Salabiab .138 

declivis , Car a nx.121 

Tbachurub .121 

decorata. Mathilda .. .. 187 

decorosa , Pbonucula .. .. 384 

dehcatula , Abtabtila .. .. 71 

Dkltopeoten subquin- 
quelineatus v&r. .. 31 

Deltaciizon .398 

electUis .399 

virilis .398 

deltoides , Donax.398 

Deltopecten clarkei .. .. 28 

compt* $ .23 

degree*** .18 

farleyenH* .. .. ,. 25 

fittoni .18 


Page. 

Deltopecten giganteus 20 

iUawarrensis .17 

lata .32 

leniusculus .. .. 22,25 

limwformis .. .. 27,28 

media .15 

rienitsi .22 

sp .29 

subqiUnquelineatus 23,30 

8ubquinquelineatu8 var. 

delicatula .31 

Demansia forresti .. .. 84 

ornaticeps .84 

Dbnisokia forresti .. .. 84 

Dewtiooba .385 

dentifrons, Ebalia .. .. 386 

Ebalia (Phlyxia) .. 384 

Phlyxia.385 

dentiger , Pabaoollbteb \. 201 
dcpressus, Deltopecten .. 18 

DebopIjOa afflnis .326 

curvicomis .319 

(Paradeboploa) perkinsi 327 

parva .326 

Dkroploqpsis bi den tat us .. 324 
brevicomutus .. .. 320 

curvicomis .319 

recticomi8 .323 

tri8pinosus .322 

despecta, Chione.392 

desponsa, Meroglosba .. .. 219 

Prosopib .219 

devisi, Leiognathus .. 113 
devisianus, Lethbinus .. 122 
dianthua , Trochus .. .. 168 

DlAPrioUOMACTRA.400 

Dtemenia ornaticeps .. .. 84 

dilatata , Siphonaj.ia .. .. 183 

dilecta , Nucula .168 

diodontus, Pabacot.leteb .. 208 
Deplodactylus ciliaris .. 80 

conspicillatus .. .. 81 

hilli .81 

intermedins . 80 

Dipsadamobpottb fuscus .. 84 

Dipbab ornata .84 

Diplodactyutb platyurus .. 81 

• polyophthalmus .. .. 78 

pulcher .79 

spinigerus .. .. 80,81 

steindachneri • • , • ♦ 77 
stenodactylus .. '.. 77 

strophurus .81 

tamicauda .79 

twniocauda .79 

teseellatus .83 

vittatus .78 

dispar , Cuokantir .. .. 344 

dissimiUs, Tbxgla .. ..182 

distincta, Testrica .. .. 332 
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Donax brazierl .398 

deltoides .398 

. veruinus .398 

Virili* .398 

Donovanja fenestrata .. .. 186 

dorsalis. Sebiola.101 

dromiwformis, Trichia, var. 

australis .375 

Zalabius .375 

E 

Ebalia dentifrons .365 

erosa .371 

fallax .370 

Ebalia (Phlyxia) denti¬ 
frons .364 

erosa .371 

ramsayi .865 

Ehaliopsis erosa .371 

Bbibinus .131 

eboracensis , Halictub .. 229 
ebumeus, Cymatiella .. 174 
Ectobibma granulaia .. .. 388 

edelensis , Monacanthus .. 141 
Effigy Hook, Human .. 353 
Elapocranium ornaticeps .. 84 

electilis , Deltachion .. .. 399 

Electomactra .400 

antecedens .401 

elegantula , Mathilda .. .. 187 

eleotris, Gobius .142 

Ellerkeldia maccullochi .. 110 
elUptica, Sphjenia .. .. 403 

elongatus, Aviculopecten 14 

Elsinora Meteorite .. 50 

emarginata , Tebtrica .. .. 332 

emarginatus. Bolbocoris .. 331 
emendata , Minolta pulcher - 

rima .169 

Minolopr .169 

Emobamia .185 

Bnatimene .185 

englehardti , Aviculopecten 14 

Enixotrophon .185 

Epicodakia eonsettiana .. 391 
gunnamatta 390-1 

epitheca, Spectamen .. .. 168 

Equichlamys .162 

Equula argentea .113 

eraduensis, Eubyglossidia .. 217 
erecta idonea , Aspalima .. 160 
erectus, Limopsib ,. 160 

Ericuba.181 

Briphia norfolcensis .. 357, 881 

sebana .381 

erosa , Ebalia.871 

Ebalia (Phlyxia) «. 871 

Ebaliopsis .371 

Ervixja australk .402 

bisculpta .402 


Page. 

Bbcalima .165 

murrayl acclinis .. .. 166 

maugeana .166 

to urrayi .166 

relegata .166 

ethica , Veremolpa .. .. 397 

Ethminolia probabilis .. 170 

Bucha&ilda. ,.187 

euclia f Chahonia.172 

Charonia nodifera var. 172 
instructa, Charonia .. 172 
Eufboggattia tuberculata .. 327 
euglypta , Mathildona .. 186 
Euryglossa aureopicta .. 214 

campbelli .213 

flavopicta .212 

Havopiota var. omatula 213 

rainbowi .214 

Eubyglossidia cyaneseens .. 215 

eraduensis .217 

mastersi .215 

nigrescens .216 

viridescens .216 

euschema , Xenotrophon .. 184 
Eutrochus perspective .. 171 
(Euthochus) adamsi. Cal- 

liobtom a.171 

excellent, Nomia flavoviridis 

subsp.226 

Exonura albolineata .. .. 241 

bicolor .241 

Exosiperna .166 

relata .167 

extensus. Aviculopecten 6 

F 

fallax, Ebalia .370 

Hetebolithadia .. .. 370 

farleyensis Deltopecten .. 25 

fasciata, Tbjgla .. .. 128,129 

fasciatusy Dactylophorus .. 129 
Daotyloptebub .. .. 129 

favu8 t Cyclopecten .. .. 164 

fenestratdy Chlamys .. .. 162 

Donovania .186 

ferricauday Nomia subsp. 

tousgravei .226 

fibulata, Scotinophaba .. 339 
finschiano, Mesotrichia .. 240 
Xylooopa provida var. 240 
flttoni t Deltopecten .. .. 18 

Fecten .. 18 

fitzroiensiSy Brachirub .. 184 

Synaptuba .134 

fitzroyensiSy Synaptuba .. 134 
flavopicta, Euryglossa . 212 


Euryglossa, var. omatula 213 
flavorufusy Andbenopbib .. 212 
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flavoviridia, Nokia, subsp. 

mcellma . 226 

flexuoaa, Thtasiba .. .. 392 

fiindtrsi, Poroleda .. .. 159 

forresti , Demanbia .. .. 84 

Deivisonia .84 

fortior , Nokia kurandina 

subsp.226 

fortis , Lithurgus.234 

Nucula.158 

frederici , HyljEus .. 224 

Frknamya .387 

Fretwork Board.353 

friesei, Paraoolletes .. .. 211 

froggatti, Lithurgus scab- 

roans .233 

Nokia .225 

fulvomarginata , Megachile 238 
furcatns, Sal arias .. 136 

furcifera, Rexea .. .. 119.121 

fuscua , Dipsadam ouphus .. 84 

Fubits .: 184 


G 


gaimardi, Cymatiella.. 174,176 
Galeus melastomus .. 101,103 

galena, Squalus.101 

galii , Pbeubomonacanthus 140 
Gahtekosteus 8 pinarella .. 

127, 128,129,132 

Gatliffina .186 

Gebia simaoni .362 

Gemellima .166 

gemina , Attstrolima nim- 

bifer .165 

Gemixystits.185 

gemmata, Ckocisa .. 231 

Gempyluh solandri .. 120 

solandris .120 

serpens .119 

Genaxinus .392 

geophila , •oracanthet/la .. 338 

Podops .: 338 

SCOTINOPHARA . . . . 338 

SCUTEXLERA .338 

Gerres argyreus .116 

u?aigiensi8 .116 

gibbonsi , Hylu®us .. .. 223 

Lebtis arata var.240 

giganteus, Deltopectbn .. 20 

Macropub .. .. 36-39 

Gilbebtia semicincta .. .. 110 

GLABsoMAime palHdifemur 344 

gtdncus, Iburus .101 

globosa. Lucina.890 

globnlifera, Gnatkopbobopis 
(Sphjbrhyusus) .. .. 218 

tilorioJa, Talopkjta .. .. 170 

Glosbogobtub vomer .. .. 135 


Paoe. 

Gltcymkbis broadfooti .. 162 

magniflcens .161 

radians .160 

Gkathophrynk robusta .. 76 

Gnathopbosopis amicula .. 218 
amiculina .218 

G If ATHOPBO 8 OPI 8 ( SPH.ERHY* 

ljbus) globnlifera .. 218 
Gobiub anguillaris .. .. 142 

eleotris .142 

niger .142 

pectin irostris .. .. 142 

Gondwanula v .. 177 

Goniocolleteb morsns * .. 199 

Gosiosoma cmdfera .. .. 149 

cruciferum .149 

(Goniosoma) crucifera, 

Charybdis . v 149 

Gonocephaluh macrocepha- 

lus .127,130 

microcephalus .. 127,152 

gouldi, Varanus.83 

gracilicandis, Hyl^its .. 222 
gracilis , Ayiculopeoten 11,15 
granulata, Ectorisma .. .. 388 

Grystes.110 

macquatHensis .. .. 109 

gunnamatta, Epicodakia 390, 391 
guppyi, Lepidodactylus .. 83 

Gymkothorax megapterns 107 

tcmioides .107 

GyromantiS kraussi .. 343 

H 

hackeri , Megaciiile .. 237 

hwdulea , Testrica .. 330 

h«rmat 08 ticta, Leucosia .. 367 

Leucosh>es .367 

H vlictus bicingulatus .. 229 

blandulus .228 

bursariw .229 

cretinicola .229 

eboracensis .229 

lanariellns .229 

lavoroensis .228 

peraustralis .227 

seductus .229 

seminitens .230 

hanleyi , Leda .158 

hedleyi , Chlamys .. .. 162 

PalacorKika (Hetero- 

rhiza).219 

helmsi , Paracolletes .. .. 209 

Hemtmactba versicolor .. 400 
henrici , Megachile .. 236 

hepatica , Calappa .. .. 373 

hertlei, Meoachile .. . # 235 

Xylocopa bryorum var. 235 
(Heyerorhixa) hedleyi, 
Palacokhixa.219 
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Hetrrokithadia fallax ,. 370 

Hiatella .486 

Hiatelkidje .406 

hilaira, Loginida.390 

MTU , DlPLOBACTYIX8 . . . . 81 

hippocrepis, Bamstes .. .. 140 

Hippokyte tenuiro9tris .. 368 
hispid**, Stenopub .. .. 360 

Tetrobon .142 

hlstrio, Lophius .. .. 137,142 

PTKROPHRYNOIDEB . . . . 137 

Hochstettekia aviculoides 385 

inomgta .385 

Homodemus .109 

honest**, Hylabur .. .. 221 

howelli, Conus .182 

Human Effigy Hook .. .. 353 

hydropica, NotOcorbula .. 405 
H\ lA dis amatiformis .. .. 222 

chryaognathus .. 224 

fredeticl .224 

gibbonsi .223 

gracilicaudis .222 

honest** .221 

indecisus .224 

metallic** .221 

morosus .221 

musgravei .220 

n*bilos*s s*bn*bilos*a 223 

perplexus .221 

simtllim** tasmani .. 222 

tasmani .222 

Hyusotdbr concinna *.. 225 

zonalis .225 

Hyi-ophorbus microtis .. 76 

robustus .76 

sp .76 

Hypopleotrodes semieincta 110 
semicinctus .110 

I 

ibex, Paracolleteh .. 203 

idonea, Ahpalima erecta .. 160 
illawarrensis, Deltofbctkn 17 
illepida, Scjcoleua crassa .. 158 

illevl8, Poromya.388 

ineerta, Monhe\.170 

Indecisus, Hyljeitm .. .. 224 

inopimta. Led a .158 

inornate, Hochs tetterza .. 385 
instruct*, Charonia euclia.. 172 
tnsuUtiis, Megachilk .. ..236 

integer, PnritifUB .. .. 154 

7 integer , Chabmocarcinub 154 
Integra? Hkrtonia .. 154 

Turqhktia .* 403 


intermedin*, Diploractylus 80 
intrepid'm, jjftAdnLA 63-55,68 * 

P,ACiiY»(mt7* .. .. 55 


Page, 

intrudens, Coelioyys .. ,.223 

Ippatha angustilineata .. 826 

australiensis .236 

omata .226 

Ibolimea .166 

Isurus Qleucus .101 

mako .101 

sp .101 

J 

jacksonensis, Maotra .. .. 400 

facksoniensis , Lucina .. 290 
japonic* s. Dactykoptebub 

127,122 

Panitlirub .148 

jeffl, Pbeudupeneus.123 

Upbneoideb .123 

Jordanidia raptatoria .. .. 120 

raptoria .119 

solandri .121 

Jugonia.389 

j*nonia, Volttta.180 

K 

kampyla , Nasraria .. .. 177 

kelvini , Meroglorra .. 2X9 

Prosopis.219 

kenyoniana , Voluta .. 181 

Kerivouka .93 

komodoensis, Notioraubus .. 313 

kra*ssi, Gyromantib .. .. 343 

k*randina, Nomia, subsp. 

fortior .226 

L 

labiata , Cucukl.«a .. .. 384 

Larioha.387 

lablosa, Larrhhihyh .. .. 124 

Labrichthyr lablosa .. .. 124 

Labrub laticlavius .. .. 124 

lachesis, Meuac hike .. .. 235 

laennosa, Athekina .. 104 

Ladle. Coconut .350 

Urvlceps, Trioon \ .. 242 

lalandii, Skriola.101 

lametlaris moderate. Anti- 

gona .396 

taminat**, Gkmixyrtur .. 186 
kuningtonia, Trigona .. ..243 

LampBocolketer amabilis ,199 

carinat*s .205 

plumosus .205 

lanarielHs, Hamctur .. .. 222 

tamatus, Ckupea.142 


ktniginosus, Pbeudochirur 221 
largis, Ancxjuarucmt ,, .. 5 
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LaRGIBIPHO ( OZJQOSTIB A ) 

Bpectanda .182 

lata f Deltopectkn .. .. 32 

Latebnula . 385-7 

laticlavius, L,abbub .. .. 124 

PlCTXLABRUB.124 

letiityta, Abchimantib .. 346 
Latbeutes trundfron$ .. 369 
lavoroensis , Halictub .. .. 228 

leai, Pabacolletesb .. .. 203 

Leda cro#«a.158 

Aanleyi .158 

inopiitata .158 

pata.159 

* ramsayi .158 

Leiognathub argent cum 118,114 

devisi .113 

lemniscatus, Bai.ihteb .. 140 

Lkmxiboma .119 

leniusculus, Deltopkc ten 22,25 

Len till aria.390 

Lepidodactyluh guppyi .. 83 

Lepidotbigla o lata .. 127,132 
Lettocephalub morrisii .. 106 

twniola . 105-6 

Leptochkomih .112 

tapeinoaoma wllsoni .. 113 
(LcprocHitoMUi) taptino- 
soma , Pbkudochhomis 113 
leptorhynchus, Pandaltts .. 358 
Pabapandaltjb .. 358 

lepturu8, Trichiubub .. .. 142 

Lsbtib a ?rata var. gibbonsi 240 
lesueuri , Cymatiella .. 174,175 
Lethbinus devisianus .. 122 

ornatuB .122 

Lkttcobia hwmatOBticta • .. 367 

longifrons var. pulcher - 

rima .366 

pol\ta .367 

splendida .366 

Leitoobidkb hirmatOHtk'ta .. 367 
longifro ijpr var. pulcher* 

rima .366 

Lkitoobilla maldivensiB .. 370 
Hekatus, Parabphecodkb .. 230 

HcinuB , Murkx .135 

Lima benthonimbifer .. .. 165 

murrayi . .165 

nimbi fer .165 

Hmtrformis, Deltopkctbn 27,29 

Limba acclinlB .165 

aastrina. .166 

parvula .166 

UmicepB, Callionymub .. 115 
limicepB BUblrrviB , Cau.iony- 

mus.115 

limiceps typica, Cajxiowy- 

MITg.115 

Lmopgis brazieri .160 


Page. 

Lncopeie erectus .160 

loringi .159 

peneleviB .160 

tenUoni .160 

Liocabcixub corrugatus .. 379 
#tHgilis .. .. •.. .. 380 

Libsocabcinub polybioides .. 378 
Ixthubgub atratiformlB .. 234 

fortiB .234 

mbricatUB .234 

BcabrosuB .233 

BCabroBUB fraggatti .. 233 

Litobamia .185 

UvidUB, PECfEN .162 

lobata, Abchimantib quin* 

que -.347 

lombocensiB , Ptebopus .. 197 
longifrons , Leucobia, var. 

pulcherrima .. 366 

Lkucobidkb, var. pulcher¬ 
rima .366 

longimana , Philyba .. 370 
Lophxub hiBtrio .. .. 137,142 

Lobingella loringi .. .. 160 

loringi , Limophib .. .» .. 159 

LoarNGEi.LA .160 

Lobipes.391 

LrcABirs .77 

lucidus , Paracoli eteb mar- 

ginatus var.203 

Lvcina globosa .390 

jacksoniensis .. .. 390 

minima .391 

Luciitida hilaira ., .. ,. 390 

ramsayi .390 

LrcoBGOMRRrs .118 

atun .119 

serpens .119 

lUCtUOBUB, Salabiab .. 136 

luculenta , Natica .. 179 

luteus, Speocabcinub .. .. 152 

Lyonsieixa qvadrata .. .. 388 

M 

Maccullochklla macquari- 

ensis .110 

maccullochi . Ellerkeldiv .. 110 
Machasrhtm Bubducens .. 108 
macgillivrayi , -Corbula .. 404 
macrocephaluB, Gonocepha-* 

i*us.127,130 

macrophthalmus, Scomber .. 120 
macquariensiB , Gbybtkb .. 109 
Maccuixochella .. .. 110 

Macbopvs giganteuB .. 36,89 

magister .35 

titan .35 


macrurus, Monacan thus .. 142 
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Mactka .399, 400 

facksonensis .400 

ovalina .400 

parkesiana .400 

maculata, Voluta .. ., 180 

maculicauda, Mon acanthus 143 

Osbecku .143 

maculosus, Aleutebes .. .. 141 

Magaleda .158 

magister, Macbopus .. 31 

magnified, Voluta .. 180,181 
magnificens, Glycymehis .. 161 
Makaira mitsukurii zelan- 

dica .101 

mako, Isubus .101 

maldivensis, Leucosilia .. 370 
Mantis octospilota .. .. 347 

Mantophryne robusta 76 

marginatu8, Paracolletes, 

var. lucidus .203 

Mablina.101 

marmorata , Voluta .. 180,181 
maatersi Euryglossidia .. 215 
Mathilda decorata .. 187 

elegantula .187 

rostr .187 

Mathildona euglypta .. .. 186 

maugeana , Escalima mur- 

rayi .166 

Mayrna australasia .. .. 172 

(Australasia) benthi- 

cola .174 

mayt , Pronucula.384 

mccullocki , Amphiprion .. 125 

Parma .125 

mcnamarm, Anthophora 

vigilans var.232 

Megachile .239 

mcneilli coloratus , Salariab 137 
media , Aviculopecten .. 11 

Deltopecten. 15 

megachalcevs, Paracolletes 266 
Megachile albobasalis .. 235 * 
albomarginata .. 236 

australis .. .. .. 236 

biroi .236 

, carteri .. .. '238 

cetera .. ».237 

fnlvomarginata .. .. 288 

hackeri .237 

henrici .236 

toertlei .235 

insnlaris .236 

Uichetis .235 

mcnamartr .239 

mystocea ..286 

nidul&tor .285 

nigrahfarta .226 

papuang ;. ,235 

placid# var. nigrohirta 226 


Page. 

Megachjle pretiosa .. .. 225 

qninquelineata ♦. ,.887 

rufapicata .887 

scabrosa .238 

ustulata . 235 

(Megalania) prisons, Vara- 

nus.311 

Megalaspis cordyla .. .. 121 

megaptems, Gymnothobax 107 
Meiolania platycepa .. .. 309 

melanostomum, Scyluum .. 102 
melanostomus , Pristiurus .. 102 
meridionalis, Carcjnoplax .. 150 
Meridosinia nedigna .. .. 394 

Meroglossa desponsa .. .. 219 

kelvlni .219 

Mertonia integra .154 

Mesericura sowerbyi per - 

specta .181 

Mesolite .. :.287 

Mesopeplum caroli .. 162 

Mesotrichia bryorum .. 240 

flnachiana .240 

metaltescens, Paracolletes 200 
metatlicu8, Hylabus .. .. 221 

Prosopis.221 

Meteorite, Elsinora .. .. 56 

Meuschenia.188 

trachylepis .139 

micans, Periploma ,. .. 387 

microcephalus, Gonocepiia* 

lus.127,132 

Microcucull.«a adelaideana 159 
micropU8, Thybsites .. ,. 120 

microtis, Hylophorbus .. 76 

miliacea, Comitilei>\ .. .. 159 

Milvus ovidii .131 

Mimachlamys .162 

mimica, Testrica.331 

mimicus, Balbocobih .. .. 331 

minima , Luoina.391 

minimus, Typhlopb .. ... 190 

Minolia arata .169 

bellula .168 

phiUppensis .167 

f mlchdrrima .169 

pulcherrima emendata 169 

Minolops arata .169 

emendata .169 

pulcherrima .169 

rosulenta .169 

minor, AbChim antis .. .. 346 

mitchelli, AviculopeCten .. 15 

mitsukurii zelandica, Makaira 101 
mjobergi, Sphodropoda .. 347 
moderate, Antigona lamel- 

laris .395 

modestus, Svngnathus .. 117 
mwrens, Nomia, subsp. ulon~ 
gensis ..227 
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molorthus , Trophon .. .. 186 

moluccensis, Antennabius 137 
Monacanthus baudinii .. 140 
conveaflrostris .. .. 141 

edelewi* .141 

fftaoritrw .142 

maculicauda .. .. 143 

multiradiatus .. .. 140 

rudis .140 

traahylepis .. 138,139,140 
Monilea angulata .. .. 170 

incerta .170 

oleacea .170 

strigata .167 

vitiligine a .170 

Monitilora .390 

monoceros , Aluterus .. 142,143 

Balistes .142 

monostigma, Chcerodon .. 125 

CHoutoixfN .125 

moro8a , Prosopis.221 

moro8U8, Hylaeub .. 221 

Morris .105 

sp .106 

morri8ii, Leptocephalits .. 106 
morsus, Goniocolletes .. 199 

Moktab, Stone .352 

Mulloioes .122 

Mitlloidichthys.122 

Mullus flavolineatus .. .. 122 

multico8tatu8, Aviculopkcten 8 
multiradiatU8, Aviculopecten 5 
Monacanthus .. 141 

Muilena brummeii .. 107 

conger .105,106 

(Stbophioon) brummeri 107 

tamioides .107 

Murrx licinus .185 

mnrrayiy Lima .165 

murray i acclinis, Esc a lima 166 
murray i maugeana, Esca- 

lima.166 

mitrrayi nmirrayi , Escalima 166 
murrayi relegata , Escalima 166 
musgravei, Hylacus .. .. 220 

Nomia ferricauda sub- 

sp. .226 

Paraspheoodes tooloo- 

mensis yrt.230 

Mybiothela australis .. .. 244 

cocksi .244 

Mybella anomata .. .. 394 

mystacea , Apis .236 

Megackile .236 

mystus, Ci.upea .142 

N 

Nannamoria amicula .. ♦. 181 

Nannomaotra .400 
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Nassabia campyla .. .. 177 

kampyla .177 

Natica luculenta .179 

nedigna, Meridosinia .. .. 394 

Negybina .177 

Neozelanica, Pabathyasiba 

resupina .393 

Nevenulora.390 

nicholsoni, Paracolletes .. 203 

nidulator f Megachile .. .. 235 

niger , Chlorodiella .. .. 383 

Gobius .142 

nigra , Bolbe.346 

Synaptura .134 

nigre8cens , Euryglossidia .. 216 

nigrior , Paracolletes callu- 

rus subsp.203 

nigro, Balibtes .142 

nigrohirta , Megachilf. .. 236 
Megachile placida var. 236 
nimbifer gemina } Austbo- 

lima .165 

nimbifer , Lima .165 

nodifera, Chabonia, var. 

euclia .172 

Nomia aurantifer swain- 

sonico .227 

ferricauda subsp. mus¬ 
gravei .226 

flavoviridi8 subsp. excel- 

lens .226 

froggatti .225 

kurandina subsp. fortior 226 

mccrens subsp. ulongen- 

sis .227 

pulchribalteata subsp. 

papuana .225 

norfolcensis, Eriphia .. 357,381 

Notiobavrus komodoensis 313 
Notocobbula hydropica .. 405 

stolata .405 

vicuna .404 

Notolimea .166 

Notospisula.400 

novw-guinea: biseriata, Steno- 

mantis .346 

nov<r-zealandi(e, Cancer 857, 377 

Platycabcinus .. .. 377 

nubilosus subnub il onus, Hy* 

laius .223 

Nitcula dilecta .158 

fortis .158 

obliqua .158 

obliqua subdilecta *. 158 

oculata .158 

Nuculina (Cyrilla) con- 

centrica .160 

Numilia subquadrata .. .829 
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obliqua , Astartila .. .. 61 


Nucula.158 

obliqua subdilecta, Nucula 158 
acrtdentQli8, Dactylophorus 129 
Daotylopterub .. .. 129 

ocellatus , Tetrodon .. .. 142 

octo-apilota , Mantis .. .. 347 

ocUlata , Nucula.158 

oculipes , Megaciiilk .. .. 238 

ocyroe, Atebgatis .. 382 

Cancer .382 

Oefaoesma .387 

oleacea, Mon ilea.170 

Oligobus .109 

(Olioostira) spectanda , Lar- 

gisipho .182 

Ollaphon .186 

omisaa, Cavatidenb .. .. 391 

Qnustub peronianua .. .. 172 

o pa cuius, Paracolleteh .. 211 

Opimilda .187 

Oreosoma atlanticum .. 108,109 

conifer um .108 

waitei .109 

orientate , Corystion .. .. 132 

orientals , Brachirub ,. .. 134 

Cephalacanthus .. .. 133 

Dactyloptexa .. 128,131 
Dactylopteua .. 132 

Dactylopterus 127,131-133 

Obiosoma .108 

omata , Dipsab . 84 

Jppatha.336 

omaticepa , Demansia .. 84 

Diemenia . 84 

Elapochanium .. .. 84 

omatula , Euryolobba flavo- 

picta var.213 

omatua> Lethrinus .. 122 
Obbeckia maculicauda .. 143 

scriptua .143 

ovalina , Mactba.400 

ovalis , Pachydomub .. 55, 68 

ovata , Astartila.69 

ovidii, Milvub .131 

otceni, Thylacoleo .. .. 39 

P 

Pachycheles sculpt us .. 364 
Pachydomub cyprina .. .. 60 

danai .66 

intrepida .55 

ovalis . 65,68 

politus .65 

pusillua ..... 66,57,72 

pala, Leda .*59. 
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Palbemon australis .. .144 

(Parapaljcmon) aus¬ 
tralis .144 

sp .144 

Palsorhiza ( Heterorhi*A ) 

hedleyi .219 

pallidifemur, Glabromantib 344 
Pandaluh leptorhynchus .. 868 
Panulirus japonicus .. .. 148 

papilloaa % Volitta .. .. 181 

papuana, Megachile .. .. 239 

Nomia pulchribalteata 

Bubsp.225 

Pahacolletes advena .. .. 204 

albovittatus .210 

amabili8 .199 

amabilis var. ruflpes .. 199 
callurus subsp. niyrior 203 

carinatifrom .209 

carinatus . * .. .. 206 

chalybeatus .206 

chrysostomus .. .. 202 

dentiger .201 

diodontus .206 

friesei .211 

helmsi .209 

ibex .203 

Jeai .203 

marginatua var. lucidus 203 
megachalceu8 .. .. 206 

metallescens .200 

nicholsoni .203 

opaculus .211 

pavonellus .208 

phanerodonlua .. 207 

philonesus .201 

plumo8U8 .205 

pusillua .204 

rebellis .203 

robustua .207 

rudia .201 

rudiasimua .200 

ruflbosis .204 

velutinus .208 

< Paraderoploa ) perkinai , 

Deboploa .327 

paraoxypila , Rawarena .. 344 
Paraoxypxlub armatus .. 343 

tasmanienais .343 

verreauri .348 

(Parapauemon) australis , 

Pal^emon .144 

Paranandalus leptorhynchus 858 
Parabphecodeb lichatus .. 280 
tooloomensia var. mus- 

gravei .280 

Parathyabira resupina .. 392 
reaupina neozelanica .. 393 
parkesi , Astartila .. .. 68 

Aviculopecten .. .. 18 
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parkeaiana, Mactba .. .. 400 

Parma mccullocM .. .. 125 

parva , Deboploa.320 

parva , Spibula .400 

par pula, Limea .166 

parvulus, Alaska.108 

Cheilobranchus .. .. 108 

pat ulus, Ccelodon.387 

pottciric^fi#, Xenogalea .. 178 
pavonellua , Fabacolletes .. 208 
Pectex aapetrimua .. .. 162 

bifrons .162 

fttioni .18 

leniuaculua . 22 

lirtueformis . 27 

lividua .162 

aquamuliferua 4 

subquinquelincatua .. 30 

pectiniro8tria , Gobjxxs .. 142 
pelagicua , Callionymuh .. 129 

Pendaloma .387 

penelevis, Limophih .. 160 

perauatralia, Halu rx« .. 227 
percincta , Tbioo.ya oincte 

subep.242 

peregrlna . Pbothyasiba p«r* 

oniana .393 

perfuga , Amesodksma .. .. 402 

Pejuploma angasi .387 

micans .387 

perkinsi , Deroplo \ ( Paka- 

deroploa) .327 

peroniana , Cymatiella .. 176 

Prothyasira.393 

peregrina. Phothyahika 393 
peronianus, Onfbtfb .. . 172 

perplexa, Probopib .. 221 

perplexua , Hylacub .. .. 221 

peraimilis, Tigammona .. 396 
perapecta, Meserioxiba aower- 

byi 0 .181 

perapectivua , Eftbochuh .. 171 
perveraidena, Bathyarca .. 159 
perviridia , Avicxjla .. .. 385 

Pexocodakia.389 

phanerodontua, Paracollkteb 207 
philargiu8, Calappa .. ., 372 

philippenae, Spkctamea .. 167 
philippenaia , Minolia .. .167 

Troohds .167 

Philobrya .385 

ouboidea .385 

philoneaua , Fabacolletes .. 201 
Philyra longimana .. .. 370 

platycheira .368 

p latychira .368 

Phlyxia dentifrons .. .. 365 

ramsayi .366 
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(Phlyxia), Ebalia, denti - 


frons .364 

eroaa .* ..371 

ramsayi .865 

Phonihcus .93 

Phbynelima .. •.160 

Pictilabrus laticlaviua .. 124 
Pilumnoplax abyaaicola .. 151 
Pilumnus integer .. .. 154 

Pinctada vulgaris .. .. 385 

pinnatus, Ch/etodox .. .. 142 

pirapeda, Dactyloptertjb 

. 127,128,129 

pisldium , Codakia .. .. 390 

placida , Megachile, var. 

nigrohirta .236 

planifron8, Trigona .. 242 
Platycabcinus nova-zealan- 

di<r .377 

platycep8, Meiolanfa .. .. 309 

platycheira , Philyra .. .. 368 

platychira , Philyra .. .. 368 

platyuru8 , Diplodactylub .. 81 

Plkbiimwax .398 

Plectropom a semiclnctum .. 110 
plumosus, Lamprocolletkh 205 
Paracolletes .. .. 205 

Pooops geophila .338 

rudis .331 

teter .338 

pwcilolarmua, Corythoich- 

*hys .118 

polita , Astabtila .. 55,66 

Lefcobta .367 

politus. Paciiydomus ., .. 65 

polybioidea, Lissocabcinus 378 
Polynemfb aexradiatua .. 129 
polyodon, Strophidon .. .. 107 

Pot.yon yx transvei'aua .. 363 
polyophthalmua , Diplorac- 

tylfb .78 

POBCFLLANA SCUlpta . . 364 

tranaveraa .363 

Pokoleda flinderai .. .. 159 

apathula .159 

Poromya illevia .388 

undoaa .388 

porosua . Upexeichthyb .. 124 

Upenefh .124 

Porti’Nitb corrugatus .. .. 379 

corrugatua atrigilla .. 380 

crucifer .149 

pretioaa . Megachile .. .. 236 

Prionurfs .102 

prionurua , Squaltjs .. .. 102 

priacua, Varaxxtb (Megala- 
joa) .811 


Pristidurub .. 102,103 
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Pristiubub .102,103 

artedi .102 

melanostomus .. 102 

Prirturus .103 

PROAGOftINA .388 

probabilis, Ethminolia .. 170 

procerum, Cymattcjm (spen- 

Oleri) .173 

Processa australiense .. .. 359 

australiensis .359 

profundus, Aviculopecten .. 17 

Pbonucula decorom .. .. 384 

mayi .384 

Propetebtrica angulata .. 334 

trimaculata .333 

Pbosopib amicula .. .. 218 

confuse .221 

chrysognatha .. .. 224 

desponsa .219 

hone8ta .221 

kelvini .219 

metallicM .221 

morosa .221 

perplexa .221 

similis .224 

Pbotebtrica rudis .. 331 

stall .. ... .. ..332 

subpunctata .332 

Pbothyasira adelaideana .. 393 

benthicola .394 

peroniana .393 

. peroniana peregrina .. 393 
pravida, Xylocopa, var. 

flnschiana .240 

Pbeudarcopagia botanica .. 397 
Pseudechidna brummeri .. 107 
Pseudochirus laniginosus .. 291 

rubidus .294 

P 8 EUD 0 CHB 0 MI 8 cyanotania 112 

tapeinosoma .113 

Pseudochrovib (Leptochro- 
mis) tapeinosoma .. 113 

PSEUDOMONACANTHUB COnvexi - 

rostris .141 

gain .140 

trachylepis .140 

Pseudupeneus jeffi .. .. 123 

Ptebophrynoider histrlo .. 137 
Pteboptjs cognatus .. .. 193 

lombocensl8 .197 

rayneri .193 

rennelli .193 

pulcher ; Diplodactylus .. 79 
pulcherrima, Leucosta longi- 

front var.306 

Lsuooszder longifrons 

v*r.366 

Minolia .. *.169 

Minolop* .169 
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pulcherrima emendata, Mino¬ 
lta .169 

pulcherrimust Testriooides 328 
pulchribalteata, Nomia, sub- 


sp. papuana ,. 

. .. 225 

pumilis, Charonia 

. .. 178 

punctatus, Balisteb 

. .. 142 

PUNGITIUS pusillus 

. .. 128 

PUNIPAGIA . . . . 

. .. 398 

Purpura sertata .. 

. .. 186 

pusilla, Abtarttla 

. .. 72 

pusillus, Abtarttla 

. .. 57 

Pachydomur .. 

55, 67, 72 

Paracolleteh 

. .. 204 

PUNGITIUS 

. ..128 

pyrum, Xenogalea 

. ..179 

Q 


quadrate, Astabtila . 

. .. 70 

Lyonsiella 

. .. 388 

quadricornis eoloratus, 

Sala- 

BIAS. 

. ..137 

quartinw , Crocisa 

. .. 231 

queenslandica , Rhodom antis 347 

Quebtimya . 

. ..389 

quinque-lobata, Arciiimantib 347 
quinquelineata, Megachile 237 

quoyi, Cymatiella 

. ..174 

Triton . 

. .. 175 


R 

radians, Glycymeris .. .. 160 

rainbowl , Euryglossa .. 214 
ramsayi, Ebalia (Phlyxia) 365 

Lei>a .158 

Lucinida .390 

Phlyxia.365 

raptatoria, JordanidiX .. 120 
raptoria , Joed a nidi a .. .. 119 

Ratifusus ad functus .. .. 183 

Rawarena paraoxypila .. 344 
rayneri, Ptebopus .. .. 193 

rebellis, Pabaoolletek .. 203 
recticornis, Dbbofloopsis .. 323 
Reganoohbomts calliurus .. 112 
regillus, Spondylus (Tenel- 

lits) .166 

relate, Exosiperna .. .. 167 

relegate, Ebcalima murrayi 166 
remensa, Comitileda .. .. 159 

rennelli, Ptebopus .. .. 198 

resupina neozelanica, Para- 

thyabira .893 

resupina, Parathyasiba .. 392 

rex, Solamen .166 

Rexea furcifera .. .. 119,121 

solandri .180 

Rbxia .120 
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Rhodomantis queenslandica 347 
rhomboidea , Vebticordia .. 888 
Rbynchoslapg campbelli .. 191 
rienitsi, Deltopecten .. .. 22 

“Ripper” .354 

robusta, Gnathophryne 76 
Mantophkyne .. .. 76 

robuttus, Hylophobbus 76 

Paraoolletes .. .. 207 

SXENOPUfl .361 

ro*w, Mathilda .187 

rosea, Gobbula .404 

rosulenta, Minoloph .. .. 169 

rosulentum, Solabium .. 169 

rubicunda, Septa.172 

rubidus, Pbeuoochirus .. 294 

rubricatus, Lithuruus .. 234 

rudis, Monacanthuh .. .. 140 

Paracolletes .. .. 201 

Podops .331 

Pbotestrica.331 

Testrica.331 

rudissimus, Paracolleteh .. 200 
rudolphi, Trophon .. .. 185 

rufapicata, Megachile .. 237 
rufibasis , Paracolletes .. 204 
rufipes, Paraoolletes amabi- 
lis var.199 

S 

salacon, Ctenamusium .. 164 

Salabias alboguttatus .. 136 

andersoni .136 

andersonii .136 

bicolor .136 

dayi .136 

furcatus .136 

luctuosus .136 

macneilli coloratus .. 137 
, quadricornis coloratus 137 

sanna .137 

Banna, Sal#ria».137 

sapldissimus, Centropistkb 123 
sapiens, Anthophora .. .. 232 

Trigoxa.242 

sarmentosus, Trophon .. 186 

sauvagei, Corythoiohthyh . . 117 

Saxicava .406 

Saxicavulie .406 

scabra, Antigona.397 

scabrosa, Meoachile .. .. 233 

scabrosus, Lithurguh .. .. 238 

scabrosus froggatti , Lithur* 

aus.238 

SOACOCHLAMYS .162 

Schooled a crassa illepida .. 158 
seupha, Abcopebna .. .. 167 

Scaphella caroli .180 

scaphoides, Corbula .. .. 403 
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Sciabna argyrea .1X6 

Scomber atnn .119 

cordyla .121 

macrophthalmus .. .. 120 

trachurus .142 

Scotinophara allanw .. .. 340 

fibulata .339 

geophila .<338 

scriptus, Balihtkk .. 142,143 

Ohbeckia .143 

aculpta, Porcellana . . . . 864 

sculptus , Pachycheles .. 364 

Scutbllbra geophila .. .. 338 

Scyijliobhtnub .102 

Scyllicm melon ostomum .. 102 

sebana, Eriphia.381 

sebanus , Cancer ... .. .. 381 

seductus , Halictus .. .. 229 

semicincta , Gilbektia .. .. 110 

Hypoplectrodes .. .. 110 

semicinctum, Plecthopoma 110 
semicinctus, Hypoplectrodes 110 
seminitens, Halictus .. .. 230 

Septa rubicunda .172 

Seriola dorsalis .101 

lalandii .101 

serpens , Gkmpyluh .. .. 419 

Lucoscombrus .. .. 119 

sertata, Purpura.186 

Setalibis accessa .388 

set 08 a, Vkrticordia .. 388 

serradiatus, Polynemus .. 129 

Shield, Circular.349 

Triangular .352 

Siganus virgatus .126 

signatus . Upeneijh .. 123 

simili8 , Prosopis.224 

simillima , Allodape ..241 

simiUimus tasmani, Hylvuh 222 

simplex. Trophon .. .. 185 

simsoni , Gebia .362 

Upogebia .362 

sinensis, Balihtkh .. 142 

Clupea .142 

Stphonalia dilatata .. .. 183 

Skull Tablet .351 

smithii. Cikmoxys .. .. 233 

Soi.amen rex .166 

solan fieri. Thyrsiteh .. .. 120 

Solanderina solandri .. .. 395 

solandri. Gempyi.us .. .. 120 

JOROANIDl A .121 

Rexea .120 

Solanderina.396 

Thyrsites .120 

Trichiurus .120 

solandris , Gempylis .. ..120 

Solarium rosulentum .. .. 169 

solomonis , AnamVodon .. 89 
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aotcerbgi perapecta, Mesebi- 


Cusa .181 

sotcerbyi , Voluta.181 

apathula, Poboleda .. 169 

apectabilia , Xenogalea .. 178 
Speotamen bellula .. .. 168 

bellulum .168 

»epitheca .168 

philippenae .167 

apectanda , Largisipho <Oli- 

gobtira) .182 

apectata , Austbolima .. 166 
apengleri, Cymatium .. .. 172 

(apengleri) procerum, Cy¬ 
matium .173 

Speocabcinus lutetia .. .. 162 

apemctx, Virmybella .. .. 394 

Sphacnia eltiptica .. .. 403 

(Sphacrhylasus) globulifera, 
Gnathopkosopis .. .. 218 

Sphodhopoda mjobergt .. 347 

triatis .347 

apllota, Mantis octo - .. .. 347 

apinarella, Cephalacanthus 

127-133 

Gastekosteith .. 127-132 

*pi#igera, Stkophuba .. .. 80 

apinigerus , Diplodactylub 80, 81 

Spinobipella.388 

SpibUla.400 

cretacea .400 

parva ,, .400 

aplendida, Leucosia .. .. 366 

Spqndebvilia .402 

Spondylus (Tenellub) regib 

lus .165 

aprenti, Aviculopecten 9, 31 
aprentii, Aviculopecten .. 9 

Squalus galeua .101 

prion urns .102 

aquamuliferus 4,7, 9,12 

Aviculopecten .. .. 7 

Pecten .. .. 4 

stall, Protestbica.332 

Stenomantih nova-guinecr 

biaeriata .346 

Stenofus hispidua .. ,. 360 

robuatua .361 

atimuleus, Tbophon .. .. 186 

atoluta, Notocobbula .. .. 406 

Stone Mortar .362 

atriatula , Abcopagia .. .. 397 

striatus. Antennabius .. 137 
wtripata, Monilea .. .. 167 

rtrtgiUs, Liocabcinus .. .. 380 

Pobtunus corrugutus ,. 380 

atrioiata, Atya .148 

ateindiKhneri, Diplodactylub 77 
atenodactylua, ’ Diplodacty¬ 
lub .. /. 77 
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Stbophidon brummerl .. 107 

polyodon .107 

(Stbophidon) brummerl , 

Murasna .107 

Strophuha apinigera .. .. 80 

atrophurusy Diplodactylub 81 
Sturt ite, Broken Hill .. 410 
aubcarinata t Abtabtila 71,74 

Abtele .171 

aubdilecta t Nucula obliqua 168 
8ubducena, Conobogadus .. 108 

Machaerium.108 

aubelliptlca, Tellina .. .. 397 

subgemma, Abtabtila .. 74 

aublwvis, Callionymub limb 

ceps .116 

aubnubilo8U8y Hylabub nubb 

losua .223 

aubpunctatay Pbotebtrica .. 332 
aubpnnctatus , Bolbocoris . . 332 
aubquadratQy Numilia .. .. 329 

subquinquelineatus, Delto- 


PECTEN .. . 

23, 30 

DELTOPErTEN, var. 

delb 

catula . 

.. 31 

Pecten . 

.. 30 

sulcata, Aloidih .. . 

..404 

ConnuLA ... 

.. 404 

SUNEMEROE 

.. 395 

Sunetta adelituv .. 

.. 395 

SUNETTINA . 

.. 396 

swainsoniw . Nomia auran - 

tifer . 

.. 227 

Syolorina symbolic a . 

.. 390 

vymbolicay Sydlorina . 

.. 390 

8yngnathub modeatua 

.. 117 

p<rcilolapmu« .. 

.. 118 

Synaptuba cinerea 

. 134 

fltzroiensls 

.. 134 

fttzi'oyenais 

,. 184 

nigra . 

.. 134 


T 

Tablet, Skull , * .. .. 361 

tamlcauda, Diplodactylub 79 
tcrniocauda, Diplodactylub 79 
ttrnloideay GymjWthorax .. 107 

Mur.ena .107 

tnmiokt, Leftocephalum 106,106 

Talochlamyr .164 

Talopena gloHola .. ..170 

tapeinosoma, Pseudochbomib 113 
PsEUDOCHBOM IB ( LePTO* 
CHBOMIH) . 118 

tapeinoaoma wilaoni, Lepto- 

CHBOMIH.118 

taamuni, Hylabub. 122 

Hylacub similtimu* .. 222 
taamanlemaiSy Pakaoxyfilub 348 
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tatci, Xenophgba.172 

Tbz&XJta subelliptioa .. ,, 397 

(Txneuub) regilbu, Spon- 

DYLUS .166 

fatiwni, Limopsis .. .. 160 

Tenobeba auttralasid' .. 347 
fento&nntfa, Tbigla .. 128,129 
tentaculatus , Dactylophobub 129 
Dactyloptebub .. .. 129 

T&KTioojffAJC .398 

tenuirostris, Cabadina .. 368 

Heppolytb .368 

Vjbbutb .369 

Tebetileoa .168 

tessellatus, Diplodactylcb .. 83 

Testbjca antrica .329 

bubala .330 

distincta .332 

emarginata .332 

hwdulea .330 

mimica .331 

rudis .331 

Testricoides pulcherrimus .. 328 

teter, Podopb.338 

Tetbodon hispidus .. .. 142 

ocellatus .142 

Tbdtiiih virgata .126 

Thestylkda.158 

thetidis, AMt'HirM .. 164 

thrissa, Clupka .142 

Thyasina albigena . .392 

Thyasira flexuosa .. 392 

Thylacodeb.41 

Thylaooleo carnifex .. .. 39 

oweni .39 

Thylacopardus australis 39,47 

Thybsiteb atufi .119 

mlcropua .120 

solan deri .120 

solandrl .120 

Tioammona .396 

persimiUs .396 

titan, Mac#W8 . 35 

Tolema .186 

tooloomensis, Parabphe- 
codes, var. musgravei .. 230 
TRACHURira declivis .. .. 121 

trachurus, Scomber ,. .. 142 

trachylepis, Cantherinkh .. 140 

Meuschenia.139 

Monacanthub 138,139,140 
P&KUDOMON ACANTHTS . . 140 

tragula, Upeneub.123 

transverse, Abtabtila .. 67 

POBCBtLANA .363 

transversus. Polyonyx .. 868 

TbxcMia australis .376 

dromiaformis var. aus * 
tralis .376 
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Tbichiubus lepturus .. .. 142 

solandri .120 

Tbigla c orvus ., .. 129,180 

dissimilis .132 

fasciata .128,129 

tentabuuda .. .. 128,129 

volitans .. .. 128,129,130 

trigloides , Dactylophobub .. 129 
Dactylopterub .. .. 130 

Tuigona carbonaria .. .. 243 

cincta .242 

cincta sub*p. percincta 242 

Uvviceps .242 

lamingtonia .243 

ptanifrons .242 

sapiens .242 

trimaculata , Propetehtbica 333 
trisplnosus, Deboploopsis .. 322 
tristis , Sphodbopoda ,. 347 
Triton quoyi .. .. ,. 176 

verrucosus .176 

TRociirs dianthus ,. .. 168 

philippensis .167 

Tbophon carduelis .. 186 

columnarius .185 

laminatus .185 

molorthus .185 

I'udolphi .185 

sarmentosus .186 

simplex .185 

stimuleus .186 

truncifrons, Caradina .. 369 

Latrei tes .369 

tnberculata , Calapp\ .. 374 
ErFKOOUATTlA .. 327 

tumcata, Corbula .. .. 403 

Turquetia integra .. .. 403 

Typiii.oph minimus .. .. 190 

typica , Calljonymub hmi - 

ceps .116 

U 

nisila, Atherina.104 

ulongensis , Nomia metrens 

subsp.227 

undosa, Pobomya .. .. 388 

unicolor, Allodape .. .. 241 

Upkneichthys porosus .. 124 

Upeneoides jeffl .123 

Upeneub porosus .124 

signatus .123 

tragula .123 

Upogema simsoni .. .. 362 

ustulata , Megachile .. .. 235 

V 

vaga , Cucullaea.385 

vaigiensia , Atherina .. ,. 104 
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van idica, Amesodesma cune- 


ata .402 

Vaeanus ffouldi . 88 

(Megalania) prisen* .. 811 

foriaMZi*, Aleutebiub .. 140 

ve Jut inns, Andrenopsis .. 212 

Paracolletes .. .. 208 

Vest atomy a .408 

Vebconella .183 

Yerbmolpa ethica .. 397 

verreauxi, Paraoxypiluh .. 343 

verrucota, Cyicatiella .. 176 

verrucosus , Cymatiella .. 174 

Triton ... .. 176 

versicolor, Hemimactra .. 400 

Vkrtambitub.388 

Verticobdia .387 

rhomboidea .388 

setosa .388 

Vertjsphasra. .388 

veruinus, Don ax.398 

Vespa concinna .225 

vetula, Balistes.142 

vicaria, Notocorbtji.a .. .. 404 

victoria% Zenatia.401 

ViBBitJs tenuirostris .. 359 

vigilans, Anthophora .. 232 
Anthophora, var. me* 

namara .232 

virgata, Tbuthis.126 

virgatus, Amphacanthus .. 126 

Siganus.126 

viridescens, Eubyglossidia 216 
virilis, Deltachion .. 398 

Donax .398 

Virmybella 8pemax .. .. 394 

vitiliginea. Monilea .. 170 

vittatus, Diplodactyli’s .. 78 

volitans, Ckphalacanthus .. 130 

Corybtion .130 

Dactylophoruh .. 129 

Dactylopteruh .. 130 

Trigla .. .. 128,129,130 
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VOLtXTA CpmbiQlQ . . 

?. 180 

junonia . . 

.. 180 

kenyoniana 

.. 181 

maculata 

.. 180 

magnifica 

180,181 

marmorata 

180,181 

papillose 

.. 181 

sowerbyi . 

.. 181 

vomer, Glorsogobivr .. 

.. 135 

vulgaris , Pinctada 

.. S&5 

W 

waigiensis, Gerrf.s 

.. 116 

waitei , Dreohoma .. 

.. 109 

Wallucina 

.. 390 

welnlandi , Ccelioxys ., 

.. 233 

ivilsoni, Leptochromib tapein* 

osoma . 

.. 113 

Woiframite, Mt. Bell 

t 

.. 413 

X 

Xenogalea paucirugis 

.. 178 

pyrum 

.. 179 

apectgbills 

.. 178 

Xenophoba tatei .. 

.. 172 

Xenotrophon euschema 

.. 184 

Xylovopa bryorum 

var. 

hertlei . 

.. 235 


provida var. flnschiana 240 
Xyst.eMa darnleyense .. 117 


Z 

Zalabujs dromurformi * .. 375 

Zkbbamoria .180 

zelandica , Makajka mltsu * 

kurii .101 

Zenatia Victoria' .401 

Zenatioprib.402 

Zeolites, Kyoqle.279 

zonalis, Hyleoider ., 225 

zonata, Anthophora .. .. 232 

Apis.232 
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